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Ldf NOI OAU 


Trong qua trinh xay dung dat ni/dc theo hi/dng cong nghiep hoa, nhu 
cau van tai bang 6 to ngay cang Idn, trong do so lUdng va chCing loai 6 to 
tai, 6 to chef ngudi (*) ngay cang gia tSng. Td nhufng nSm tarn mUdi cCia the 
k9 XX, nude ta da nhap khau cac loai 6 to co ket cau tier tien, nhurng nSm 
sau 1990 da tien hanh lap rap che tao phuc vu nhu cau trong nude. ThUc 
chd't cac hoat dong phuc vu nhu cau van tai da md dau cCia giai doan hoi 
nhap khoa hoc, ky thuat tien tien va cung nam trong tien trinh cong nghiep 
hoa dat nude. 

Tren the gidi cung nhu b nude ta, ket cau cua 6 to tai va 6 to buyt cung 
da hoan thien khong ngUng trude sdc ep chung toan cau ve: an toan, chat 
lUdng, moi trudng, n§ng lUdng, gia thanh. Trong sU hoan thien chung do, ket 
cau cCia phan gam 6 to cung tham gia dang ke. Cac cau true nay dang dan 
dude hoan thien va kha da dang. De thay ro dude sU phat trien cCia cau true 
phan gam 6 to tai, 6 to buyt, cuon sach CAU TAO GAM 6 TO TAl, 6 TO 
BUVT dude hinh thanh tiep sau cuon “Cau tao gam xe con”. 

Cuon sach CAU TAO GAM 6 TO TAI, 6 TO BUYT trinh bay tap trung 
vao cac ket cau phan chuyen dong, dieu khien va an toan chuyen dong 
cua 6 to tai, 6 to buyt, doan xe, vdi cac noi dung: Phan loai chung, cau 
tao cum banh xe, he thong treo, he thong lai va he thong phanh. 

Dong thdi cung bo sung them cac cau true va kien thde hien dai ma 
chung ta can khai thac trong nhdng ndm gan day. Ngoai cac noi dung 
chinh, tai lieu con thong ke cac loai 6 to cua mot so hang Nhat Ban va Han 
Quoc san xuat td 2003 den 2005, lam cd s b dinh hudng cho viec tim hieu 
sU phat trien ket cau. 

Vdi phi/dng cham tong quat, cu the, noi dung cuon sach difdc co dong 
qua: cd s b ly luan, phan loai va phan tfch ket cau cu the. 

Mot so ket cau co cau tao tifdng tu da neu trong cuon “Cau tao gam xe 
con” xuat ban n£m 2003, se khong trinh bay trong cuon sach nay. 


(*)- Trong tai lieu: 6 to ch<y ngic&i, 6 to chokhach duoc dung la “6 to buyt". 



Cudn sach dope bien sopn nhlm giup cho Cong nhan, Can bp ky 
thuat, cac ddi t op ng khai thac so dung, soa choa oto, cac tru’d’ng dao 
tao cong nhan k? thuft, sinh vien, ky sir chuyen nganh c6 thl hilu bilt 
ky v§ clu tao tong cym, tong chi tilt, va toan bp 6 to tai, 6 to buyt, 
doan xe hipn nay dang dung o’ node ta. 

Cuon sach c6 the giup cac ca so dao tao hinh thanh cac tai lieu giang 
day, hoc tap theo mgc tieu cua khoa huan luyen, giup ban doc co kha nang 
va kinh nghiem tp dao tao, de mau chong lam quen vdi cac clu true hipn 
dai ve cac he thong ke tren cua 6 to. 

Cac to lieu cua cuon sach dope tong hop to to lieu node ngoai gan 
day vdi cac chung loai 6 to tien tien, dac biet la ting hpp to cac giao trinh 
ky thuat cua cac trodng Cao dang va Dai hoc. 

Vdi qua trinh dng dung manh me tien bd khoa hoc ky thuat da nganh 
cua the gidi trong 6 to, chic chan cuon sach con co nhdng khiem khuyet, 
choa thoa man dope het nhu cau cua ban doc. Mong ban doc thong cam. 

Cac y kiln gop y xin gdi ve theo dja chi: 

E-mail: ktrai2001@yahoo.com 


Tac gia 
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cAu tao gAm 6 t6 tAi, 6 t6 buyt 


MOT SO DON VI DO LUONG hi$n hanh 



CSc don vj co bin: (ISO 31 1992) v4 (TCVN 6398) 





NhiQt flQ Kenvin 


Nhi£t <10 Celsius 


M§t s6 dcrn vj do lu’dng duvc dung ciing v6*i SI 




Tdn d?i iuvng 


UmiM.I.l.kf 


The tlch 


- B$i s6 vi ip&c s6 



Ten d?i lu’qrng 




Ten 


Deci 


Centi 


Mili 


Micro 


Nano 


Pico 


THKdiisadnn!i 



Bdng d6i dan vj (US sang SI) 












































































































Chifffng 1 

PHAN LOAI 


6 to tai, 6 to buyt noi rieng va 6 to noi chung la phuong ti6n giao 
thong van tai duong bo co kha nang van tai hang hoa, hanh khach phuc vu 
muc dich phat trien kinh te xa hoi. Be co the di chuyen tren nen duong, 6 to 
sir dung nguyen ly chuyen dong banh xe. Cac banh xe duoc noi voi nguon 
dong lire (dong co) thong qua he thong truyen luc. Ngay nay 6 to dang su 
dung pho bien la dong co dot trong. Bong co cua 6 to tao nen momen quay, 
va truyen chuyen dong quay xuong mot so hay tat ca banh xe. Nho quan he 
tuong tac cua banh xe quay tren nen co dinh tao nen sir dich chuyen cua tam 
banh xe va mang theo toan bo than xe chuyen d<?ng tinh tien. Banh xe cung 
la noi thuc hien kha nang thay d6i toe do va huong chuyen dong cua 6 to. 

1.1. CAU TAO CHUNG CUA 6 TO TAI VA 6 TO BUYT 

Tong quat co the mo ta cau tao 6 to bao gom cac phan chinh nhu tren 

hinhl.l: 

- dong co (1), 

- he thong truyen luc (2), 

- than xe (3), 

- he thong dieu khien (phanh, lai) (4), 

- he thong treo (5), 

- he thong dien, dien tu (6), 

- banh xe (7). 

Muc do phuc tap cua ket cau tuy thuoc vao muc do hoan thien nham 
thoa man toi da muc dich sir dung 6 to. Be xem xet cau true c&n thiet phai 
dua tren cac muc dich sir dung cua 6 to. 

O to duoc hinh thanh tren co so tinh nang ky thuat van tai yeu cau. Nhu 
cau sir dung 6 to rat da dang, do vay ket cau 6 to cung da dang. Sir da dang 
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cAu tao gAm 6 t6 tAi, 6 t6 buyt 


nay dirge xem xet va phan chia thanh nhom theo phan loai: 6 to con, 6 to 
buyt, 6 to tai, 6 to chuyen dung .... 
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Hinh 1.1: Cau tao chung cua 6 to 
a) 0 tQ tdi; b) 0 to buyt; 

1- OQng ca 3- Th&n xe 6 - H$ thdng <3}$n, di$n tCr 

2- H$ thdng truySn h/c 4- H$ thdng phanh, l&i 7 - Bdnh xe 

5 - H$ thdng treo 


1.2. CAC DANG PHAN LOAI 6 TO 

Phan loai dugc thuc hien theo nhieu m\ic dfch khac nhau: ten goi, khoi 
lugng toan bo, ket cau, edng suat dong ca, edng thuc banh xe.... Trong tai 
li^u chi trinh bay cae phan lo^i lien quan tai ket cau. 

1.2. U PHAN LOAI 6 TO THEO KET CAU 

Phan loai 6 to theo ket cau dugc trinh bay tren sa do cua hinh 1.2. 
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PHumiG ti^n ca Gidri du^ng bo 


1HISI1IS 


0 t6 buyt 


Buyt Ion- 

Buyt nho - 

— Buyt tttenh ph6 • 

Minibus - Buyt lien tinh — 

Cu*u thu-ong- Buyt xa Ip — 

— Buyt chuySn dyng 
- Buyt choy dien ■ 


016 con' 


Hai than 
Hai t&ng 
Clpu thirong 


0 t6 tai 

-Pick-up— 

—Tai <Ja dyng 

-T y» lot — 

—Tai thung kir 


—Thung tech roi 
-Thung thong b. tei 
—Thung tech b. lai 


0 t6 chuyfen dyng 0 t6 d&u k6o 


Chuy§n dyng 
—Xe Ipnh 
— Stec long 
— Stec khi 
— Cho g6 


-Cite tryc 
Xe thang 
Qu6t tec 


K6o ban mooc 
K6o romooc 


Do&nx< 


Romooc 


■Van tai-Chuyer 

E Ba dyng -Stec 

TylOt “Cho 

•Thung “San 


Mot tryc 
Chuy£n dyng 
- Xe bj keo 


Chuyen dyng 
-Stec long 
-Cher 6ng 
“San thlp 


Romooc cho m£y k6o 


-V£n tai- 

E Ba dyng 
Tv lot 
Thting 

Chuy£n dyng 


■Chuy£n dyng 
I-Stec long 
r Cho 6ng 
rSSn thlp 


Bcin romooc 

-V£n tai- 

E Ba dyng 
Ty lot 
Thiing 

- Chuy£n dyng 
- Thvc pham 


■Chuyen dyng“ 
-Stec long 
- Cho go 
“Tam beton 


B£n romooc cho nrtey k6o 


•V£n tai- 

E Ba dyng 
Tv tet 
Thung 


Chuydn dyng 


Hittli 1.2: Phan lo{ii d to theo ket cdu 


■Chuyfen dyng 
(-Stec long 
rChd go 
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cAu TAP GAM 6 TO tAi, 6 16 buyt 


1.2.2. Phan loai 6 to theo ten goi (ISO 6549) 

Phan loai 6 to theo ten goi cho 6 to tai, 6 to buyt nhu sau: 

A. Doi voi 6 to tai 

6 to tai la phuong tien co dong voi muc dich chinh la van tai hang hoa. 
Phan loai 6 to tai trinh bay tren bang 1.1. 


Bang 1.1: Phan lopi 6 to tai 


Ten gpi 

Dac diem 

Hinh dang 

0 td tai da dung 

C6 buong I3i, khoang chua 
hdng rieng 


0 td tai chuyen dung 

Co buong l£i vd khoang chua 
chuydn dung 

km 

0 td kdo ro’mooc 

616 dung de kdo ro’mooc, c6 
buong Idi vd thung ng3n 

B>hm 

0 td dau kdo 

0td kdo ban ro’mooc, c6 
buong lai vd mdm xoay 

nn 


a) O to tai da dung: 


6 to tai da dung dirge dung 
voi muc dich chuyen cho da nang 
ke ca cac vat the co hinh khoi 
khong the thao roi, khong gian 
dung cho hang dirge ngan each 
voi buong lai (hinh 1.3). 



Hinh 1.3: O to tai da dung 


Thung hang co kha nang mo ve cac phia de xep do hang hoa. 


a 

O to tai thung kin la 6 to tai co thung kin, cong dung chung khong 
nham muc dich chuyen cho rieng biet, dugc bat chat voi khung xe. Thung 
hang co cua mo (co the la mot, hai hay ba mat). 


A t 

O to tai co' dong cao (hinh 1.4) dung de van tai a dia hinh phuc tap, co 
kha nang virgt chirong ngai Ion (nen duong xau, tron, doc ...). Phan Ion xe 
co dang than ngin, voi cong thuc banh xe 4x4, 6x6, 8x8. Kha nang chuyen 
cho han che. 


b) 6 to chuyen dung 

0 to chuyen dung (hinh 1.5) dugc che tao voi muc dich chuyen cho 
hang hoa chuyen biet, hoac thuc hien chuc nang co dong ky thuat nhat dinh. 
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Phin Ion 6 to chuyen dung duac che tao tren ca sd 6 to tai (6 to chassis co 
hay khong co buong lai) va lap dat cac thiet bi chuyen dung len xe. 



Hinh 1.4: 6 to tai ca dong cao 

m' 


c) O to dau keo 

6 to dau keo (hinh 1.6) la 6 
to dugc ket cau chi dung vdi muc 
dich keo ban ramooc. 0 to cung 
vai ban ramooc tao nen doan xe 
ban ramooc. Ket cau thuoc loai 
chieu dai than xe ngan. 

B. Doi voi 6 to buyt 

6 to buyi: la phuang tien van 
chuyen chd hanh khach, va hanh ly 



Hinh 1.5: 6 to tai chuyen dung 



Hinh 1.6: O to dau keo 

ii co dong ca duac dung vai muc dich 
ua ho, so lugng chd ngoi nhieu han 9. 


Bang 1.2: Phan loai 6 to buyt 


Ten goi 

Bac diem 

HKniiiEsmHi 

0 to buyt rat nho, 
nho (Mini, Midibus) 

0 t6 chd hanh khach loai 
nho, 10+22 chd ngoi 


0 to buyt thanh pho 

Cho’ hanh khach trong thanh 
pho, 2+3 cda bdn Idn 


0 to buyt lien tlnh 

Chd’ hanh khach lien tinh 2 
cda bdn ldn 


1 

6 td buyt dirdng 
dai 

Chd hanh khach dudng dai 

2 cda bdn nho 

[\im n jn 

meoamm 


1 

616 buyt hai than 

Chd hanh khach thanh pho 
hai than dinh lien 

B3MB3ZE 

SB 

**■ v -w 

6 to buyt chay 
bang dien 

6 to chgy bang di$n chd 
hanh khach trong thanh pho 


■ « 

■ 

1 

■ 

1 

m 

6 to buyt chuyen 
dung 

(!) to chd hanh khach chuydn 
dung cd day du ti$n nghi 


Ji 
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CAU TAP gAm 6 t6 tAi, 0 t6 buyt 


Phan loai 6 to buyt dirge tien hanh theo: mpe dich su dung, t6ng s6 cho 
ngoi, chieu dai. Phan loai theo muc.di'ch sir dung gom: 

- 6 to buyt loai nho (mini, midi), 

- 6 to buyt tieu chuan (thanh pho, lien tinh, duong dai), 

- 6 to buyt hai tang, hai than. 

Phan lo^i 6 to buyt trinh bay tren bang 1.2. 

a) 6 to buyt logi nho 

Churc n&ng 6 to buyt loai nho 
la dk van t&i hanh kh&ch voi 
khoang each van chuyen ngan 
(hinh 1.7). 

Cau tao cua 6 to buyt loai 
nho dira tren co so cac loai 6 to 
tai nho c6 t6ng tai trpng tircmg 
duomg, he thong treo, ket cdu gam 
xe dupe hoan thidn dam bao chat 

lugmg chuyln dong cao hom. 6 t6 Hinh 1.7: 6 to buyt Midibus 

buyt loai nho dupe chia thanh 2 
nhom: 



- Minibus: 10 -f- 16 cho, dupe thiet k6 tren ca so 6 to tai co tong khoi 
lupng d6n 4,5 tan, 

- Midibus: 17 4- 22 cho ng6i dupe thiet ke tren co so 6 to tai co t6ng 
khoi lupng den 7,5 tan, chieu dai 7,5 4- 9,0 m, chieu rpng Ion nh&t d£n 
2,4 m. Khi su dung cho van tai thanh pho, loai xe nay bo tri 2 cua va 
so lupng ngucri dung toi da co the len tcri 40 nguoi. 

b) O to buyt tieu chuan (thanh pho, lien tinh, duong dai) 

Chuc n&ng cua 6 to buyt loai tieu chuan la de van tai hanh khach trong 
thanh ph6 voi khoang each van chuyen ng&n (chieu cao san xe thip), hay 
lien tinh, duong d&i, du lich chuyen dung (chieu cao san xe cao). Phan Ion 6 
to buyt tieu chuan su dung cau true bo tri dong co n&m phia sau (hinh 1.8). 

Kich thuoc chieu dai cua loai nay 9,0 4- 12,0 m va dupe phan nhom theo 
cho ngoi: 

- nho: 23 -r 37 cho ngoi, 
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- vira: 38 4- 44 cho ngoi, dai < 12 m, kh6i luong toan bp < 17,5 tan, 

- Ion: 45 -s- 80 cho ngoi. 


Tuy thupc churc nang van tai 
hanh khdch 6 to co tir 1 den 3 
cua len xuong va rpng hep khac 
nhau. 

c) O to buyt hai tang, hai than 

6 to buyt hai than, hai tang 
dung chu yeu cho xe buyt thanh 
pho (noi lien giua cac trung tam 
dan cu ve tinh), nh^m muc dich 
tang hieu qua van tai (chuyen 
cho mpt so luprng Ion hanh 
khach), giam bat 6 nhiem moi Hinh 1.8: 6 to buyt lopi tieu chuan 
truang v& mat do giao thong. 

6 to buyt hai than (hinh 1.9) vdri lien hap kdo theo (dang ban romooc) 
thong qua khcrp noi mam xoay phuc tap (kiem soat vipc dieu khien mam 
xoay qua hp thong ca khi - thuy l\rc - dipn tu). Ph4n noi cua khoang hanh 
khach co buong xep kin dan hoi. Kha nSng cha tai toi da 130 4- 180 nguai. 




Hinh 1.9: 6 to buyt hai than 


6 to buyt hai tang (hinh 
1.10) hinh thanh tren ca sa cac 
loai 6 to buyt tieu chuan. Loai 
xe nay co cau true 4x2 hay 6x4, 
khoi luang toan bo co the len 
tai 22 -r 26 tan, su dimg vai 
dong ca cong suat Ion. Kha 
nang cha tai toi da 90 -s- 110 
nguai. Chieu cao cua xe len tai 
5,2 m. 
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Hien nay cac xe nay deu bo tri cac he thong ABS (chong ham cung banh 
xe), ASR (chong tnrgrt quay banh xe), voi he thong treo khi nen tu dong dieu 
chinh, han che goc nghieng ngang than xe duoi 4°. 

C. Doi voi ban nr mooc, ra mooc 

Phan loai ban romooc va romooc trinh bay tren bang 1.3. Cong dung 
cua no cung dugc phan loai tuang tu nhu or tren 6 to tai: thiing van tai, thung 
tu do, thung chuyen dung .... 


Bang 1.3: Phan loai ban romooc, romooc 


Ten goi 

Dac diem 

Bin ramooc mOt 
tryc 

B3n ramooc c6 1 true vb diu 
noi, thung cha hbng 

B£n ramooc nhieu 
tryc 

Bcin ramooc c6 nhieu tryc, dau 
noi, thung cha hang 

B£n ramooc cha 
ngugi 

B£n ramobc cha ngubi c6 diu 
n6i vb khoang cha ngubi 

Ramooc hai tryc 

Ramooc c6 cau din hubng, 
thung cha h^ng 

Ramooc chuyen 
dung 

Ramooc c6 cau dan huang, 
thung chuyen dung 

Ramooc cha ngufri 

Ramooc cha nguai c6 cau din 
hubng, thung cha ngubi 


Hinh dan 


latrt 


a) Ban romooc 

Cau true ban romooc la thung 
hang khong co nguon dong luc rieng 
(hinh 1.11), do vay khong co cau chu 
dong, dugc su dung vdi muc dich 
chuyen cho hang hoa. Ban romooc co 
the co thung hang day du, hay chi co 
san co djnh co kha nang lien ket vciri 
thung de cha hang hoa chuyen dung 
(ban romooc cho container). 

Ban romooc khong the tu di 
chuyen dugc a trang thai doc lap. g50 „ 
Trong lugng ban romooc dugc' XL 
phan chia tren cac true cau sau va | ^ 
tren mam xoay 6 to dau keo. 



Hinh 1.11: Ban romooc van tai 


Hinh 1.12: Rqgnooc v$n tai 


























Chuffng I: PHAN LOAI 
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Mot so dang ban romooc co the co cau chu dong. 
b) Rormooc 

Romooc co cau true la thung hang khong co nguon dong lire rieng, noi 
sau 6 to nho mdc keo, thong thudng khong co cau chu dong. Tren true trude 
bo tri la true dan hirdng (hinh 1.12). 

D. Doi vol doan xe 

Doan xe bao gom: 

- doan xe keo ban romooc (somi romooc), 

- do&n xe keo romooc, 

- doan xe chd ngudi. 

Phan loai ban romooc va romooc trinh bay tren bang 1.4. 


Bang 1.4: Phan loai doan xe 


Ten goi 

Dac diem 

Hinh dang 

Passeger car/ 
trailer combination 

Doan xe: 6td kdo vi bin 
mooc mot true 


Passeger road train 

Doan xe rdi: xe keo va xo 
mooc chd ngudi 


Road train 

Doin xe tai: xe kdo vi ro 
mooc chd hing 

gaiffl rn MW 

Articulated vehicle 

Doan xe ban mooc vin 
tai nhieu true 

. u'wmm 


Doan xe keo nhidu thin 
ndi tidp 


Double road train 


Platform road train 

Doin xe keo ban mode 
than dai 



a) Doan xe keo ban rormooc 

Doan xe keo ban romooc dung de phuc vu van tai dudng bo, vdi muc 
dich chuyen chd hang hoa, dugc tap hop bdi 6 to dau keo (dau keo) va ban 
romooc. Noi lien giua hai khau dau keo va ban romooc la thiet bi chuyen 


dung: mam xoay. 


THU HOC ViEM M MUA i 


Vb 


57 


___ P H 1 


it___ 
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b) Doan xe keo ramooc 


Doan xe keo ramooc dung de phuc vu van tai duong bo, voi muc dich 
chuyen cha hang hoa, dugc tap hop bai hai khau: 6 to van tai (6 to keo) co 
thung hang va mot hay nhieu ramooc. Noi lien giua hai khau la don noi. 

c) Doan xe ch& nguai 


Doan xe chcr ngurbti thuang dugc cau tao dang doan xe ban ramooc, 
nhirng co nhiem vu van tai hanh khach vai so lugng lan. 

1.2.3. PHAN LOAI 6 TO THEO CONG THU'C BANH XE 

Cong thuc banh xe co ky hieu bao gom: chi so dau tien la so lugng ddu 
true cua 6 to, dau “x” la ky hieu lien ket, chi so cuoi la so lugng dau true chu 
dong. 


Phan loai theo cong thuc banh xe nay thuang dung trong khi dinh nghla 
cac loai 6 to. Cac loai cong thirc banh xe trinh bay tren hinh 1.13: 

- Hai cdu: 4x2, 4x4, 

- Ba cau: 6x2, 6x4 6x6, 

- Bon cau: 8x2, 8x4, 8x8. 


__ 4x2 _ ___ 4x2 _ 4x2 _ 4x4 

0 _ 0 _ 0 _ Cl 0 _ 0 0 _ Cl 

_ 6x2 _ _ 6x2 _ __ 6x2 

0 0O 0 O0 00 0 

0 00 0 . .00 


__ 8x2 _ _ 8x4 _ _ __ __ 8x8 _ _ 

00 0O 00_00 00 00 

0 - B6nh xe din bu&ng O - Binh xe bj d§ng © - B&nh xechO d$ng 

Hinh 1.13: Phan loai theo cong thuc banh xe 

Phan loai theo cong thuc banh xe lien quan nhieu tai ket cau he thong 
truyen luc tu dohg ca den banh xe chu dong. 




Chuomg 1: PHAN LOAI 
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Cac 6 to co cong thuc banh xe 4x2, 6x2, 8x2 co he thong truyen luc noi 
til dong ca tai hai banh xe cua mot cau (mot cau chu dong). 

Cac 6 to co cong thuc banh xe 4x4, 6x4, 8x4 co he thong truydn luc noi 
tu dong ca tai bon banh xe (hai cau chu dong). Sau hop so chinh cdn co mot 
cum phan chia momen ra cac cau. Cum phan chi a momen ra cac cau co the 
la hop phan phoi hay mot cum banh rang dat tren cau gan hpp so chinh nhat. 

Cac 6 to co cong thuc banh xe 6x6 co he thong truyen luc noi tu d§ng ca 
tai sau banh xe (ba cau chu dQng). 

Cac 6 to co cong thuc banh xe 8x8 co he thong truyen luc noi tu d<?ng ca 
tai tam banh xe (bon cau chu dong). 

Khi so luong cau chu dong nhieu len, ket cau he thong truyen luc phuc 
tap hon, nhung kha n&ng ca dong cua xe cao. Do vay thucmg chi gap cac loai 
6 to nay trong van tai tren duong xau hoac nen dubng khong hoan thien 
trong: quoc phong, nong nghiep, lam nghiep,.... 

Vifc su dung nhieu cau chu dong con gay nen hien tuong cac cau xe co 
kha nang bam khac nhau va cac banh xe quay khong cung t6c do, boi vay 
mau mai mon lop va tang tieu hao nhien lieu. Trong ket cau cua cum phan 
chia momen ra cac cau co the bo tri them ca cau vi sai gitta cac cau, hay su 
dung cac ca cau gai cau can thiet. 

Quan sat cac loai 6 to da dung, 6 to buyt dung trong dieu kien duong 
hoan thien vai cong thuc banh xe thucmg gap la 4x2, 6x2, 6x4, 8x4. 

Mot so cac loai 6 to chuyen dung bo tri cong thuc banh xe 4x4, 6x6, 8x8 
vai muc dich van tai tren duong xau hay trcm. 


Ket cau cua 6 to tai, 6 to buyt ngay nay dung trong dieu kien duong tot 
co toe do cao, do vay tren 6 to bo tri cac phan chuyen dong (banh xe, he 
thong treo), phan dieu khien va dam bao an toan chuyen dong (he thong lai, 
he thong phanh) da cai thien hon cac 6 to cua cac nam truac day nhieu. Dac 


biet tren cac 6 to than dai, doan xe, cac ket cau cua he thong lai va khap noi 


giua hai khau cung ngay cang duQC quan tam, giup cho xe than dai va doan 
xe ngay cang on dinh va nang cao chat luong dieu khien huang. 


Dac biet trong qua trinh phat trien hien nay, cac h? thong cua 6 to ke tren 
dang chuyen sang su dung he thong tu dong dieu khien cac che do lam viec, 
quan tam nhieu hon trong viec dam bao an toan moi truang, tiet kiem nhien 
lieu. Xu huang phat trien mot so 6 to chuyen dan sang cac he thdng dieu 
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khien thong minh, nham toi iru cac qua trinh dong lire hoc xay ra trong nhieu 
dieu kien su dung khac nhau. Day la mot phan cac cong viec cua cac nha 
thiet ke voi cac xu huong ket hop da nganh (Mechatronic, Elektronnic...). 
Cac anh huong cua ket cau ngay cang giup cho 6 to tai, 6 to buyt ngay cang 
da dang ve ket cau va phuc vu hoan thien hon cho con nguoi. Theo doi qua 
trinh phat trien la mot cong viec luon can cdp nhat voi timg thoi gian khac 
nhau. Qua do cho phep can bo ky thuat trong nganh ngay cang truong thanh 
va bam sat voi thuc tien sinh dong cua su phat trien trong cong nghiep 6 to. 


1.3. CAC THONG SO KY THUAT CUA O TO 

Viec xem xet ket cau se gan lien voi su phat trien cua hien tai, do vay co 
the phai xac djnh cac xu huong chung cua cac nha san xuat Ion 6 to tren The 
gioi va cac nuoc co nen cong nghiep 6 to manh. Tai lieu cung cap cac so lieu 
cua 6 to tai, 6 to buyt va 6 to chuyen dung duoc san xuat trong nhung nam 
2003 den 2005 cua Nhat Ban va Han Quoc. Qua cac thong ke co the nhan 
xet xu huong phat trien cua 6 to noi chung va cau true ghm 6 to noi rieng, 
phuc vu viec tim hieu cau true cua 6 to ngay nay, tranh dan trai vao cac kien 
thuc truyen thong nay da thay doi. 

Cac noi dung trinh bay trong phu luc a cuoi tai lieu bao gom: 

Phu luc 1: Cac thong so co ban cua 6 to buyl. 

Phu luc 2: Cac thong so co ban cua 6 to tai. 

Phu luc 3: Cac thong so co ban cua 6 to chuyen dung. 




Chuong 2 

CUM BANH XE 

Cum banh xe la mot cum quan trong tren 6 to. Cum dam nhan cac chuc 
nang chinh sau: 

- Thuc hien viec truyen va tiep nhan cac lire, momen giua cau xe, than 
xe va mat duang. Trong do, cum banh xe dong vai tro quan trong 
nhat trong-viec tiep nhan cac lire thang dung, tao nen kha nang da 
toan bo trong lugng cua 6 to, hang hoa van tai... mang tren minh no, 

- Tao chuyen dong tinh tien cho xe tir chuyen dong quay cua dong ca 
va he thong truyen luc - mot dac thu rieng cua 6 to. Cum banh xe 
cung la nod thuc hien cac tac dong dieu khien toe do 6 to: day hay 
phanh toan bo xe. Nha chuyen dong cua no ma 6 to co the thuc hien 
di chuyen va van tai tren dudrng, 

- Tao kha nang chuyen huong chuyen dong cua 6 to, on dinh chuyen 
dong thang va giu dugc on dinh chuyen dong tren duang cong... dieu 
nay dugc thuc hien thong qua viec quay banh xe xung quanh tru 
dung (tir he thong lai), gop phan dam bao an toan trong van tai. 

- Dong vai tro giam tai trQng dong do va dap banh xe tren nen lam tang 
do em diu, tang tinh tien nghi, tinh an toan trong sir dung. 

Vai cac chuc nang tren cum banh xe bao gom: 

- Banh xe gom: lop va vanh (lop co sam hay khong sam), tao kha nang 
tiep xuc cua 6 to tren nen duang, 

- Cac true d5 va moay a banh xe, 

- Cac 6 bi da va truyen tai trong, cho phep banh xe lan vai ton thlt 
nang lugng do ma sat la it nhat, 

- Cac ket cau cho phep banh xe dan hudng thay doi huong chuyen 
dong 6 to, 

- Cac lien ket vai cau xe hay than xe. 

Cum banh xe dugc chia ra: 
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- Cum banh xe din hucmg, cum banh xe khong din hudng, 

- Cum banh xe chu dong va cum banh xe bi dong. 


2.1. bAnhxe 

Banh xe \k mot bo phan tham gia day du v&o cdc chuc n&ng cua cum 
banh xe. Khi phan chia theo chuc nang, banh xe la mot phan cua hf thong 
treo, he thdng lai va cung con la mot phln cua he thong truyen lire (neu banh 
xe la chu dong). 

Ngay nay banh xe 6 to chi dung banh blng cao su co chua khi nen ben 
trong, song ket cau cung rat da dang tuy thuoc vao cong dung. 

Banh xe 6 to bang cao su, co chua khi nen ben trong co the lan em diu, 
tao su bam chac cua xe tren nen. Trong qua trinh chuy6n dong, banh xe luon 
luon tilp nhan cac luc va momen tir mat duong len khung xe va ngugfc lai. 
B6 co th6 chuy^n dong vdi toe do cao, tiet kiem nhien lieu, bam tot tren 
duomg, thay d6i huong chuyen dong linh hoat va 6n dinh, co tuoi tho cao, 
tang tien nghi cho nguoi sir dung, banh xe ngay c&ng dupe hoan thien. 

Banh xe 6 to la mot cum quan trpng, chat lupng banh xe lien quan nhieu 
tdi chat lupng lam viec cua: he thong treo, he thong lai, he thong phanh. 

Diem noi bat can quan tam la 
viec bo tri banh xe tren 6 to thong 
qua cac goc ket clu, thuong dupe 
goi la “goc dat banh xe”. 

Cau tao banh xe 6 to (hinh 2.1) 
gom: vanh, lop, sam (hay khong co 
sSm), lop lot vanh, van khi. Ba so 
banh xe 6 to tai va 6 to buyt hien 
nay sir dung 16p khong sam. 

Hinh 2.1: Cau tao banh xe 6 to 

a ) Ldp cd sSm 

b) Ldp khdng sSm 

c) Ldp khdng sSm, khdng vdnh khod 

1. Vdnh bdnh xe 

2. Ldp 

3. Ldt vanh 

4. SSm 

5. Khda vSnh 
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Phan loai banh xe 6 to trong su dung chu yeu theo: 

- Theo cong dung: banh xe cho 6 to buyt, cho 6 to tai. 

- Theo hinh dang (profin) 

- Theo ket cdu: 


+ banh xe co s&m, khong s&m, 

+ banh xe co vanh khoa, khong co vanh khoa, 

+ kich thuoc banh xe, 

+ kha nang chiu tai (phu thuoc vao ket cau cua lop), .... 

C^u true cu the cua banh xe dugc ghi trong hinh 2.2. Trong hinh trinh 
bay ket cau lop co sam va lop khong sam va ten goi cua cac bo phan tao 
thanh banh xe dung tren 6 to tai. 



Hinh 2.2: Banh xe co sam (TUBE TYPE), khong sam (TUBELESS) 

1. L&p I6t trong A. V&nh bdnh xe 7. L&p m$t b&n 

2. SSm 5. L6p bao kfn 8. L&p xirong m&nh 

3. L6t vdnh 6. Van khi 9. L&p hoa l6p 

2.1.1. LOP XE 

L6p xe (con goi la vo banh xe) la mot bo phan co ban cua banh xe. Lop 
xe co cau true hinh xuyen tron dam bao cho banh xe l&n tron tren duong. 
Cau tao chung lop xe bao gom nhieu phan lien ket thanh mot khoi nho cac 
lop cao su: 

- lop xuong manh chiu tai, 

- lop hoa lop tao bam tren mat duong, 

- lop cao su lot trong, 
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- lap dem truyen nhiet nam giua lap xuang manh va lop hoa lop, 

- lap mat ben dan hoi, 

- lap vanh thep kim loai (tanh lop) dinh hinh kich thuac hinh hoc lap 
rap vai vanh banh xe. Tanh lop co the la mot hay nhieu sgi ghep lai. 

Lop khong sam cung vai vanh banh xe tao nen khong gian kin chua khi 
nen. C) lop co sam, chuc nang bao kin khi nen dirge thuc hien nha sSm, do 
vay lop co sam chi dong vai tro cua lap vo lan chiu tai. 

Cau tao cu the cua lop 6 to tai trinh bay tren hinh 2.3. 

Lop dung cho 6 to tai va 6 to cha nguai loai tieu chuan lop bao gom 
nhieu lap day (co the len tai 35 4- 40 lap) ep lai vai nhau tao nen mot lap vo 
cung thong nhat. Dieu nay cho phep lop 6 to tai co kha nang chiu tai tot han 
lop tren 6 to con. 

Theo dac diem ket cau cua lop co the chia thanh: lop co sam, lop khong 
sam, lop co manh huang kinh, lop co manh cheo, lop co them sgi manh kim 
loai, lop co vau dinh kim loai,.... 



Hinh 2.3: Cau tao lop o to tai 

1. L&p hoa lop 4. L&pldttrong 7. Tanh l6p 

2. L&p xuxyng manh 5. L&p m$t ben 8. Vdnh 

3. L&p d$m 6. Tam 6$m tanh lop 9. Van khi 

A. Lop co sam va khong sam 

Cau tao cua lop co sam va lop khong sam dugc chi ra tren hinh 2.3 

Lop co sam: tren be mat lop co ghi chu “TUBE TYPE” la loai lop 
truyen thong. Loai nay co do tin cay lam viec cao, trong lugng lop ldn, tuoi 
tho thap, do cung hudng kinh va nhiet sinh ra trong lop khi lam viec cao. 

Lop khong sam: Be mat lop ky hieu “TUBELESS” vai nhieu uu diem: 



Chuomg 2: cvmbAnhxe 
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+ nhp, mdng, co kha nang dan hoi tot, 

+ ft phat sinh nhiet giua cac lop cao su trong lop, 

+ khi bi thung nho giam ap suat cham, 

+ lip rap de dang, 

+. tuoi tho cao. 

L6p khong s&m co yeu ciu rat cao ve moi lip ghep gitfa vanh va lop. 
Muc do dam bao kin khft cua moi lip ghep nay diroc quyet dinh boi hinh 
dang hinh h<?c cua vanh, lop va do bong be mat cua chung. 

Khi lip rap can liru y: 

+ Vanh banh xe va lop phai cung loai, 

+ Vanh banh xe phai lam sach va ki4m tra hinh dang hinh hpc, 

+ Diy het be mSt ben phfa trong sat vao mep cua vanh, 

+ Chan van phai hoan toan kin, 

+ Tranh dung nhung vat cung, nhon de c^y hoSc thdo lip lop. 

B. Lop “Radial” va lop “Diagonal” 

Do ben va dac tfnh ky thuat cua 
lop duoc quyet djnh boi cau tao cua lop 
xuong manh. Truoc day, lop xuomg 
manh dugc lam bang sgi bong, dan dan 
dugc thay the bang sgi nhan tao, va 
ngay nay con dung them ca lop sgi kim 
loai. B$c diem ket cau lop xuang manh 
dugc chia ra thanh hai loai chfnh: 

- Lop co xirong manh dan cheo 

Cac lap sgi manh (hinh 2.4a)dugc 
dan nghieng (gan doi xung) va hgp vai 
m^t phang doi xung doc banh xe mot 
goc ak = 30°4- 40°, dugc goi la lop 
“Diagonal”, 

Nha viec dan cheo sgi manh, tao cho lop co kha nang dan hoi huang 
kfnh lan, chiu l\rc ben va hp so bam ngang cao, nhung lai lam tang dang k6 



a) b) 

Hinh 2.4:Cau true xirorng manh 

a. Dan ch6o 

b. Dan hu&ng tim 
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the tfch banh xe khi: lop bi mon hoac khi tang qua ap suat ben trong 16p, dan 
tdi tang dudng kinh lan cua banh xe. 

Vdi cac iru, nhugc di£m tren, loai lop nay thich hgp cho 6 to co van toe 
trung binh, nho (dudi 150km/h), dugc dung cho xe hoat dong d vung doi nui 
hoac dudng xau. Tren b£ mat 16p thudng dugc ghi chu “D” hoac ddu 

— Lop co sgi manh hirdng kinh (hinh 2.4b) co cac lop manh co ban 
dan gdn vuong goc vdi goc nghieng a k . Cac lap manh bao theo chu vi (trong 
mSt phang doc cua banh xe) dan ch6o vdi goc nghieng a k xdp xi a n = 10° ^ 
30°, va dan vdi ldp manh hudng kinh co goc a k gin bing 90°, duac goi la 
16p “Radial”. 

Ddc diim eda loai lop nay la co dQ mai mon be m^t lop nho, luc can lan 
nho, do gian nd thi tlch nho, nhay cam vdi su quay vong cua banh xe dan 
hudng, khi chuyin dong vdi van toe dudi 80 km/h gan nhu khong thay ddi 

hinh dang (profin). Khoi luang lop nho, kha nang truyen luc doc va lgrc ben 

\ \ A f f 

dong deu. Vi vay, 6 to tai cua Chau Au lap loai lop “R” du<?c su dung trSn 
dudng tdt. Ky higu loai lop co sgi manh hudng kinh la “R” hoac “Radial”. 

Tren xe tai hien nay van dung ca hai loai lop “R” va “D”. 

C5 My hien nay su dung hai loai lop “Radial” va lop “Diagonal”, dong 
thdi con che tao ca loai lop co cau true trung gian giua hai loai fren va ky 
hieu bang chu "B" (Bias). 

C. Lop co sgi manh kim loai 

Loai lop nay trude day dung cho may bay va 6 to tai. Ngay nay lop co 
soi manh kim loai dung cho ca 6 to bu>d. Ldp manh kim loai duoc che tao 
tir thep hop kim. So luang ldp kim loai thudng gap la mQt hoac hai ldp bao 
quanh va nhieu ldp nam trong be mat lan cua lop. So sanh ve cau true cua 
loai lop co ldp manh kim loai vdi lop truyen thong (toroit) su dung tren 6 to 
tai chi ra tren hinh 2.5. 

Tren be mat ben cua lop loai nay co ghi: 

TREAD: 8 PLIES (4 PLIES RAYON + 4 PLIES STEEL) 
SIDEWALL: 4 PLIES RAYON 

NghTa la lop co tarn ldp sgi manh thuc te (bon ldp sgi manh nhan tao, 
bon ldp manh kim loai), be mat ben co bon ldp sgi manh nhan tao. 

Mot each ky hieu khac: 


Chircms 2: cum bAnhxe 
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4 STEEL TREAD PLIES, 4 RAYON BODY PLY 

Nghia la: lop co tarn lop sod manh, trong do: bon ldp soi manh kim loai, 
b6n lop soi manh nhan tao. 



H\nh 2.5: So sank cau tgo hai lopi lop 
a) Ldp thdng thirtmg; b) Ldp c6 spi mdnh kim lo& 


So lupng lop manh kim loai tren 6 to con thubmg c6 1 hay 2 lap, con 
tren 6 to tai tu 1 den 6 lap. Trong cau tao cua lop xe so luong lap sai manh 
nhiSu (6 to t4i), cac ldp manh kim loai phan bo chu yeu tren be m$t lSn, tai 
cac be mat ben do yeu cau cua su bien dang nen so lugoig lap manh kim loai 
khong phu day du toan bp chu vi hinh xuyen. 

Hu hong xay ra cua lop, anh hudng tdi tuoi tho su dung, co the do ma 
sat phat sinh trong cac lap cao su vori nhau, ma sat giua cac ldp dem, ma sat 
gifta cac ldp sai manh khi banh xe truyen luc. Ma sat trong cua cac ldp do 
tao nhipt, nhanh chong lam lao hoa cao su va sai nilong nhan tao, gay bong 
troc gifta cac ldp vori nhau. Su d\mg cac ldp manh kim loai tren 6 to tai va 6 
to buyt cho phep: 

- tranh dupe hien tupng ddt nong cue bo trong cac phan cua lop, dong 
thdi tao dieu kien toa nhiet nhanh ra moi trudng xung quanh khi ldp 
lam viec lien tuc, do vay tang tuoi tho lam viec cua 16p, 

- giam dang ke so lupng ldp manh thpc t4, co nghia la giam trong 
lupng lop, giam ma sat gifta cac ldp cau true cua lop, 


cAu tap gAm 0 t6 tAi, 6 t6 buyt 


- co kha nang che chan cac vat nhon sic xuyen thung lap bao cua 16p 
(dac biet tren lop khong sam). 

- han che toi da sir gian no kich thuac cua lop khi bi mon. 

Vai cac iru diem tren lop co sgi manh kim loai co: do ben cao, khoi 
lugng nho, kha nang truyen nhipt tot. 

D. So Iirpng lop manh vk ap suat hoi lop 

So lirong lap manh dugc ghi tren lop la so luong lap manh tieu chuan, 
tuc la so luong lap manh bang sgi bong truyen thong. 


Ngay nay do dung cac vat lieu khac co do ben cao han, nen so lugng lap 
manh thuc te thuang it han so vai so lugng lap manh ghi tren lop. 

Khi cang tang so lugng lap manh thi kha nang chiu tai cua lop xe cang 
Ion. Do vay tren be mat lop xe co ghi ro so lugng “lap manh tieu chuan” 
bang chu “PR” hoac “PLY RATING”. 

Tren 6 to tai so lugng lap manh tieu chuan co the len tai 40, tuy thuoc 
vao tai trong dat tren cac banh xe va nhat thiet dugc ghi a be mat ben cua lop 
vai cac ky hipu thuang gSp: 8PR, 10PR, 12PR, 14PR, 16PR, 18PR, .... 
Ngoai ra con ghi ro tai trong toi da a trang thai tai trpng tinh va ap suat cho 
phep, con goi la “ap suat danh nghTa”. 

Thuc te khi 6 to hoat dong, ap suat trong lop bi anh huong cua nhiet do, 
do vay neu lam viec lien tuc, nhiet do trong lop tang dan tai ap suat trong lop 
tang theo, doi khi co the xay ra no lop nguy hiem. Mpt so 6 to van tai duang 
dai co khi phai bo tri them thiet bi kiem soat ap suat lop va tu dong dieu 
chinh ap suat. 


Tren mot so 6 to co kha nang ca dong cao con bo tri ca thiet bi bam 16p 
tu dong. Thiet bi nhu the cho phep nguai lai co the dieu chinh ap suat lop 
cho phu hgp vdi nhieu loai mat duang khac nhau, vai cac tai trpng khac 
nhau de nang cao kha nang ca dong cua 6 to. 


Viec su dung ap suat khi nen vugt qua dinh muc thuang dan tai mau mai 
mon lop, hu hong giam chan trong he thong treo. 

Khi ap suat hai lop qua thap thuang gay vet nut theo chu vi (dac biet a 
be mat ben), giam dang ke tuoi tho lop, mat khac co the ha thap san xe gay 
va quet vao cac chuang ngai vat nam tren nen duang. 
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Tren mot so lop xe, 6 be mat ben ghi ro ap suat khi nen trong lop, can 
thuong xuyen kiem tra. 

E. Hoa lop 

Lop cao su ben ngoai, nam tr6n be mat lan cua banh xe voi nen ducmg, 
co cac hinh dang khac nhau, dirge g<?i ten la hoa lop. L6p cao su tao hoa 16p 
co kha nang tao bdm tot tren nen ducmg, no dugc che tao tir cac loai cao su 
tu nhien hoac nhan t^o voi chit lugng cao. 

Hoa lop co nhieu dang khac nhau, dugc quyet dinh boi kich thuoc hinh 
hoc cua cac hoa van tao ra tren no. Nhiem vu chinh cua lop cao su hoa lop 
dung de dam bao kha nang bam cua banh xe tren nen ducmg. 

Bieu kien bam can thiet khi banh xe 6 to chuyen dong tren nen duong 
uot la co kha nang ep day nuoc trong be mat tiep xuc ra ngoai. Do v£y hoa 
l6p bao gia cung co ede ranh lorn de day nuac tren be mat dudng ra khoi cho 
tiep xuc vod banh xe. Kich thuoc hinh hoc cua ranh thoat nuoc tuy thuQC vao 
dia hinh nen duong cua xe su dung. Hinh dang cua hoa lop con quyet dinh 
boi cong nghe cua nha san xuat, chung thuong dugc ky hi?u trong cac 
Catalog cua nha san xudt. 

Hoa lop cua 6 to tai (hinh 
2.6) dugc phan chia theo kich 
thuoc ranh 15m va hoa lop. 

Phan chia ty my dugc thuc hien 
theo Catalog cua nha san xuat 
lop xe. 

Bon gian nhat la phan chia 
theo do min cua be mat tua cua 
lop: loai hoa 16p van min, loai 
hoa lop van tho. 

Trong su dung co the nhan xet hoa 16p theo hai loai chinh: 

- Loai hoa lop van min co ranh dpc nho dugc dung cho cac lo^i duong 
tieu chuan, (xa 16, thanh ph6), nham dam bao I3n em va bam tot. 

- Loai hoa 16p van tho co ranh Ion va tho dung tren c&c loai duong chit 
lugng be mat kem, duong lay, tuyet,..., n€n duong xau (vipt da). Loai nay 
cho phep hoa lop cam sau vao nen duong de tang bam. 



Hoa l6p vSn dQC,min 



Hinh 2.6: Hoa lop tren d to tai 



cAu tap gAm 6 t6 tAi, 616 buyt 


Su dung loai hoa 16p tho tren 
duang tot thuang gay tieng on a lop 
xe, mSt khac tang l\rc can lan, tieu 
t6n nhieu nhien lieu. 

Ngugc lai, neu su dung loai hoa 
16p ranh nho tren duang xAu se lam 
giam h? so bam va mai mon lop 
nhanh. 


<1,5 mm 

i/ 



Hinh 2.7: Be mgt lop co 
dinh kirn lopi 


De nang cao chat luang bam khi chay tren duong trorn (hf so bam thap), 
16p hoa lop co the dugc due them dinh kim loai lam bang thep horp kim 
cung. Chi6u cao cua dinh nho len khoi lap cao su khoang 1,5 4- 2,5 mm, dau 
trong co tan va each lop cao su trong cung khoang 3 mm (hinh 2.7). 

F. Hinh dang hinh hgc (profln) cua banh xe 

B 

Hinh dang hinh hoc cua 16p xe dugc xac |* , "*| _ 

dinh nha cac kich thuac ca ban (hinh 2.8): “ 

- Chieu rQng B la chieu rong cua banh xe (_|_ j j x 

khong chiu tai, khi ap suat khi nen 'v. Jj 

dung tieu chudn, tr - 3 • 

- Chieu cao H cua I6p xe. 

- Duong kinh lap vai vanh cua lop di la 

duang kinh kich thuac lap vai mep JiJI._U.Ji— jg.. 

vanh cua banh xe. , _ 0 _, ,, . . . 

Hinh 2.8: Cac kich thie&c 

- Duang kinh ngoai cua lop D. hinh hgc ca ban cua lop 

Kich thucrc B, H va D quySt dinh hinh dang (profln) cua 16p. Trong do 
kich thuac dugc ky hifu tren be mat lop la B, H va di. Khi tinh toan kich 
thuac banh xe thong qua ban kinh tu do r t (banh xe khong chiu tai, khi ap 
suat khi nen dung tieu chuin) theo quan he: 

r,=^- + H 

2 

Trong nhieu nam gin day hinh dang co nhieu thay doi manh me theo xu 
huang giam nho chieu cao H va tang chiAu rgng B. Su bien d6i do thl hi?n 
qua cac loai profln cho a phin sau. 
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Tren 6 to ty 1? H/B quyet dinh hinh dang cua lop xe, do vay khi H/B = 
0,9 -r 1,0 dugc coi xap xi bang 1 (H « B - profin tdroit) la loai lop su dung 
truyen thong. 

Ngay nay ty le nay dirge phan chia theo cac loai sau day (hinh 2.9): 

- Loai Superballon (toroit) thuong gap truoc day voi H/B » 0,95. loai 
nay khong can chi thi tren be mat 16p, 

- Loai profin nho v&i H/B = 0,80, 

- Loai profin tuemg doi nho vdi H/B = 0,70, 

- Loai profin tuong doi nho veri H/B = 0,60. 

Chi so (H/B). 100% de ghi tren 16p de tien lgi cho vi?c l\ra chon profin. 



Oto tai banh dem co the 
dung cac loai lop co ty le H/B 
= 0,6 -s- 0,8. Tren cac loai 6 to 
co lap banh kep thuong dung 
16p co H/B = 0,95. 

Vifc su dung 16p co H/B 
nho cung voi ap suat thap da 
tang dien tich tiep xuc tren n6n 
duong, tang dugc chat lugng 
bam cho xe. 

So sanh dien tich tiep xuc 
cua lop Superballon va profin 
H/B = 0,7 cung ban kmh banh 
xe tren hinh 2.10 va hinh 2.11. 



Hinh 2.10: Xu Huang giant profin (H/B) 



a) Superballon p) p ro fj n H/B=0,7 

Hinh 2.11: So sank di$n tich tiep xuc 








cAu TAP gam 6 t6 tAi, 6 t6 buyt 


Tren 6 to tai, viec giam ty le H/B cua banh xe (khi ciing ban kinh lan) se 
giup cho viec tang kich thuac trong long banh xe, thuan lgri bo tri thoat nhiet 
cua ca cau phanh, hay se giup cho viec ha thap trong tam 6 to va nang cao 
kha nang 6n dinh khi quay vong. 

M5t khac Xhk tich khi nen ben trong can du lan, nham dam bao kha nang 
tan nhiet deu va nhanh cho lop xe, khi phai lam viec tren cac khoang each 
v£n tai lan, lien tpc, ket cau giam H di doi vai viec tang B. 

Mot so 6 to hoat dong tren vung dia hinh d£c biet xau (tron lay, tuyet, 
bang,...) co the che tao 16p dac biet rong vdi ty le H/B rat nho hay lop co 
nhieu buong chua khi. 

Loai 16p co chieu rong Ion loai dac biet (hinh l-12a) co thk dung vai ap 
sudt khi nen rat thap (khoang 50 kPa). Loai lop nay cho phep lam viec tren 
n£n yeu nha lien k6t vai vanh theo chieu “ngugc lai” dam bao khi giam ap 
suat tai gia tri cho phep khong bi sai lech moi ghep vai vanh banh xe ma van 
bao kin dupe khi nen. 



Loai lop co nhieu buong chua 
khi hay dem cao su phan each tao 
nen ede buong chua khi rieng biet 
cho phep khi bi thung buong bao 
ngoai van co the chay them vai chuc 
kilomet (hinh 2.12b), nang cao kha 
nang an toan l&m viec. Nhumg loai 
l6p nay co the se dugc. dung trong 
tuong lai gan. 



a) L6p dung cho (TiSu ki$n d$c bi$txAu b) Ldp cd nhiSu budng chira khi ndn 


Hinh 2.12: Cac loai lop dac biet 
G. Van de khong can bing banh xe 

Sir can bing lop dugc dac biet quan tam tren oto khi banh xe quay a toe 
do cao (thuong Ion hon 60 km/h cua oto) (y khia canh dieu khien va an toan 
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giao thong tren duong. Khi <36, cac phan khoi luprng khong can b&ng cua 
banh xe se gay nen l\rc ly tarn (phu thuoc vao binh phuong van toe, vao kh6i 
luong khong can b&ng) sinh ra sir dao dong Ion banh xe theo phuong huong 
kinh. Sir bi4n dang 6 vung nay cua banh xe se thu nho bdn kinh tai vung 
khac tren chu vi, tao nen s\r bien doi ban kinh banh xe va rung dong toan xe. 

S\r mat can b&ng banh xe la mot yeu to to hop boi: s\r khong can bSng 
cua lop, sam (neu co), vanh, moay o, tang trong hay dia phanh,... nhung 
chiu anh huong Ion hon ca la cua lop xe (trong luong lorn va kh6i luong phan 
b6 xa tarn hon) nhu mo ta tren hinh 2.13. 

Co the hinh dung s\r mat can bang banh xe nhu sau: Banh xe dat tren 
true dang conxon nho hai 6 bi. Do co sir mat can bSng nen khi quay banh xe 
quanh true xuat hien luc ly tarn lam cho duong tarn true bi cong, mat phang 
banh xe bi dao. Nhung vi sir thay doi vi tri cua phan khong can bang theo 
goc quay banh xe nen true quay banh xe bi ngoay tron, tao nen sir rung 
ngang banh xe rat Ion ddng thoi dan toi thay doi duong kinh lan banh xe 
theo chu ky quay cua chung. Sir mat can bang con dan toi tang bien dang 
tryc banh xe, don ep cac khe ho theo chieu tac dung cua lire ly tarn qu£n tinh 
va bod vay gay nen dao mat phang quay cua lop va nhanh chong pha hong 6 
bi banh xe. 



thir&c vd tryc tim bdnh xe 



Hinh 2.13: Nguyen nhan va hau qua cua sir khong can bhng banh xe 


Tren banh xe dan huong ngubd ldi cam nhan qua vanh lai. Tren banh xe 
khong dan huong se tao nen rung dong than xe gan giong hien tuong xe chay 
tren duong co map mo dang song lien tuc. Voi toe dp thap anh huong cua sir 
mat can bSng banh xe khong the hipn ro. Khi phat hipn hipn tuprng nay can 
thiet phai kiem tra va can bang lai banh xe. 








cAu tap gAm 6 t6 tAi, 6 t6 buVt 


H. Sv mai mon lop xe 

Sir mai m6n lop (la mot chi tieu 
quan trong quyet dinh tuoi tho cua lop 
xe), phu thuoc vao chat lirong 16p, ap 
suat hoi cua 16p va di£u kien su dung 
(toe do xe, nhiet do moi trubmg, chat 
lupng b6 mat duong,...). 

Ngoai dang hu hong do lao hoa vat 
lieu con lai cac dang mai mon dien hinh 
cua 16p co the phan chia thanh: 

- Mai mon do su dung dp suat 

khong dung: qua cao hay qua th£p, Hint, 2.14: Mai mint min 

(thong thuong trong su dung ap suat hinh lop xe do dp suat 

lop cho phep dao dpng xung quanh gia * h J r pu& ” h6 ’ 

tri tieu chuan ±5%). 

Trpn hinh 2.14 mo ta hinh dang mon dien hinh cua 16p xe buyt loai 26 
cho ngoi. 

- Mai mon do cac goc dat banh xe bi sai lech, trong do dac trung hon 
la sai lech do nghieng ngang banh xe va do chum banh xe. Tren hinh 2.15 
mo ta dang mai mon diSn hinh cua lop xe do sai lech nay. 




Hlnh^.lS: Mai mon lop xe do 

sai l$ch goc dpt bdnh xe 

a) Do g6c nghiing ngang bdnh xe 
qud l&n 

b) Do d$ chqm bdnh xe qud l&n 



Hinh 2.16: Mai mon lop xe do 

mat can bang 

a) Do mit edn bdng ding 

b) Do mit edn bdng hinh hqc 

c) Do ro ngang bdnh xe 
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Mai mon do mat can bang banh xe vdi hai dang co ban: mat can bang 
dong va mat can bang hinh dang hinh hoc. Ngoai ra sir ra long banh xe va he 
th6ng treo cung tao nen kha nang mai mon lop dang ke. Cac dang dien hinh 
cho m^i mon n&y trinh bay tren hinh 2.16. 

Trong nhieu truorng hap phai su dung cac loai lop khac nhau, can c6 
gAng dam bao cac banh xe tren mot cau c6 cung chung loai 16p va do mai 
mon tuang duang. 

I. Ki hifu lop 6 to 



- Theo each ghi cua tieu chuAn Chau Au, 

- Theo each ghi cua tieu chuan My. 


Hien nay con ton tai dong thai cac each ghi ky hieu dan cheo giua hai 
tieu chuan tren, nhdm thuan loi cho viec lua chon lop cua ngucri su d\ing va 
cac hang kinh doanh 

Ngoai ra, tuy thuoc vao cac nha san xuat con cac each ghi rieng cho 
minh. Ben canh d6 cac loai lop can phai lua chon theo Catalog cua hang, 
nhimg thong s6 dac tinh chuyen bi$t ma cac nha san xuat can nguai su dung 
quan tarn, sao cho phu hap vai cac tinh nang cua 6 to dugc su dimg. 

Ki hi?u lop 6 to dugc ghi tren be mdt ben cua lop, cac ky hi?u ghi tren 
be mdt lop bao g6m cac nhom: 

- So lieu ve kich thuac va tai trong tren banh xe, 

- Ky hieu ve dac diem ket cau, 

- S6 lieu nha san xuat va chat Iugng san pham, 

- Ky hieu chi dan su dung. 

Mot vi du tren be mat lop co ky hieu va each ghi nhu tren hinh 2.17 doi 
vai 6 to tai cua hang Continental, trong do ky hieu theo tieu chuan My va ca 

f A i 

ky hieu theo tieu chuan Chau Au (ECE), de thuan lgi cho nguai su dung. 

Tuang tu co the nhan thay each ghi khac nhau cua cac hang va tren cac 
loai 6 to khac nhau. Cac each ghi tren lop cung thay doi theo quy dinh cua 
qu6c te va cua cac hang san xuat khac nhau. Trong tai lifu chu yeu trinh bay 
each ghi chung theo tieu chuan chau Au va tieu chuAn My. 




cAu tap gAm d Td tAi, 6 t6 buyt 



a. Lop 6 to tdi nh$ (LT) 

Lop dung cho 6 to tai nhe va 6 to chd nguai loai nho su dung profrn 
H/B= 0,82 gan giong vai lop 6 to con, nhung duac gia cudng kha nang chiu 
tai bang each them so luong lop xiremg manh (ke ca lap sod manh kim loai). 
Ap luc khong khi ben trong lop ldn han chung 10 -s- 15% gin lien vai su 
tang kha nang chiu tai cua 16p. Gioi han toe do khong vugt qua 160 km/h. 

Ky hieu trude day su dung chu “C” (goc tir chu: Commercial) va so ldp 
manh chiu tai (6PR hay 8PR), ngay nay ky hieu giong nhu tren 6 to con, tuc 


la co them chi tieu toe do va chi so tai trong thay the vao vi tri cua chu 



2 

Nhimg diem chu y: 

- Ky hieu PR: dugc ghi tuang ung vai s6 ldp manh tieu chuan. 
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Chi so profin H/B =100% (loai Superballon) khong ghi, tren mat lop 
chi thay kich thuac 185 mm. 

Tren 6 to tai nho su dung ca hai loai lop “R” va “D”, ky hieu loai lop 
xircmg march cheo tucmg tu nhu trSn 6 to con: 7.00 - 14 8PR. 

Chi tieu toe dp 6 to: la toe do Ion nhat cua 6 to, dugc ghi tren bang 
dong ho toe dp a tablo. Ky hieu cho chi tieu nay cho tren bang 2.1. 
Cac chi so toe do ghi tren 16p 6 to tai nhe thuong dung la K, L, M, N 
tucmg urng (voi ap suat lop quy dinh, tai trong cho phep) toe dp 110, 
120, 130, 140 km/h. 

Bang 2.1: Chi tieu toe do o to 



E 

F 

G 

J 

K 

L 

M 

N 

P 

WEMPiMnK 

70 

80 

90 

100 

110 

120 

130 

140 

150 


- Chi s6 tai trpng: la chi s6 tupng trung, bilu thi trong luprng danh 
nghTa Ion nhat dat tren lop xe khi chuyen dong voi van toe tieu chuan 
quy dinh. Cac chi so nay cho theo bang 2.2. Cac chi so tai trpng dupe 
ghi thong nhat ke ca doi voi lop xe cua 6 to con, 6 to tai nhe, 6 to tai 
va 6 to buyt. 

Bang 2.2: Trong Imrng dat len mot bank xe (daN) va chi sd trpng living 


Chi 

X 

SO 


Chi 

X 

SO 

mauiwmM 

Chi 

X 

SO 


91 

615 

105 

925 

119 

1360 

92 

630 

106 

950 

120 

1400 

93 

650 

107 

975 

130 

1900 

94 

670 

108 

1000 

140 

2500 

95 

690 

109 

1030 

150 

3350 

96 

710 

110 

1060 

160 

4500 

97 

730 

111 

1090 

170 

6000 

98 

750 

112 

1120 

180 

8000 

99 

775 

113 

. 1150 

190 

10600 

100 

800 

114 

1180 * 

200 

14000 

101 

825 

115 

1215 

210 

19000 

102 

850 

116 

1250 

220 

25000 

103 

875 

117 

1285 



104 

900 

118 

1320 




- Trong truong hop banh xe dupe lap kep, tai trpng cho phep giam di 
khoang 5%, ap lire max cho phep Ion hem khoang 0,05 MPa. Chi s6 




































































































cAu tap gAm 6 t6 tAi, 6 t6 buyt 


tai trpng (99/97) bieu thi sir thay doi tai trpng cho phep khi I&p “lop 
don / lop kep” 

- Tren ky hieu cua cac loai lop ghi them chu “S” (ben canh clift “R”) 
bidu thi goc nghieng lop scri manh n&m theo chu vi nghieng so voi 
IPp spi manh huong kinh < 3°, toe do max < 120 km/h. 

- Neu tren ky hieu co them chur “LT” (Light Truck) chi thi lop dung 
cho 6 to tai nhe co van t6c Ion nhat nho hom 140 km/h. 

Ngoai ra tren mat ben cua lop con co the ghi: 

- Loai hoa lop, 

- Ky hieu ch6 khong can bing nho cac dau “sao” (***), 

- Ky hieu so san pham, 

- Hang san xuat, 

- Ma s6 ho&c ten nuoc san xuit, 

- Tieu chuan kiem tra chat lupng. 

(DOT: Theo ti6u chuan cua My, UTQG: Theo tieu chuan Chau Au). 
Doi voi lop cua My con co the ghi: 

MAX. LOAD 3000 POUNDS; MAX. PRESS 85 psi 

Ky hipu tren bi6u thi: Tai trpng max (3000 pounds) tuong duong: 1350 
daN. 

Ap suat max: 85 psi tuong duong 0,58 MPa. 

Voi: 1 pounds = 0,454 kg (khoi lupng), 1 psi = 0,0069 MPa. 
b. Lip 6 to tai l&n va rormooc 

L6p dung cho 6 to tai Ion va romooc loai Superballon, “Radial” thuong 
dung hon vi de thoa man cac yeu cau co ban ve kha ning chiu tai Ion, tuoi 
tho dai, can l&n nho, tin cay cao trong lam viec ..., d&c bipt la 16p co cac lop 
spi manh thep. 

Ky hipu cho lop 6 t6 tai va romooc thuc hien ghi theo ky hieu cu va ky 
hieu moi ECE-R30: 



Truoc day thuong su dung 16p co H/B = 0,95, ngay nay co xu huong 
chuyen sang dung loai lop co H/B = 0,80 hay 0,70. 
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10.00 - 20 16 PR (ky hi$u cu) 

- 16 l&p mdnh tiiu chuin 

- Dir&ng klnh lip vdnh (20 inches) 

_ Ciu trOc mdnh Diagol 

_ Chiiu ring l6p xe B (10 inches) 

9.00 R 20 14 PR (ky hi?u cu) 

- 14 l&p mdnh tiiu chuin 

- Do&ng klnh lip vdnh (20 inches) 

_ Ciu true mdnh Radial 

_ _Chiiu ring lip xe B (9 inches) 


Hay la ky hieu theo ECE-R30: 


9.00 R 20 14 

10/137 J 

i i i 

i i i 


1_ 


Chf tiiu tic <Ji J (<100km/h) 
V&i lip lip kip (max 2500daN) 
V&i lip lip don (max 2300daN) 


- Doi v&i lov khons sam 

11 R 22.5 16 PR (ky hieu cu) 


hay: 

11 R 22.5 146/143 K (ky hieu mai) 

- Chf tiiu tic di K (<110km/h) 

- V&i lip lip kip (max 2725daN) 

- V&i lip lip don (max 3000daN) 

- Bir&ng kinh lip vdnh (22.5 in.) 

- Ciu true mdnh Radial 

- Chiiu ring lip xe B (11 in.) 

(G6c mip vdnh tiiu chuin 15°) 


11/70 R 22.5 . 

Lip khina sim 

_ Prof in nhi (H/B=70%) 

G6c mip vdnh tiiu chuin If? 

16,5 R 22.5. 

I Lip khona sim 

J_ Profin ring (H/B=65%) 

G6c mip vdnh tiiu chuin 15° 







CAU TAP gAm 6 t6 tAi, 6 t6 buyt 


L6p khong sam su dung vai loai kich thuac vanh (8-18 inches), gia tri 
profin tieu chuan thong thuong la H/B= 0,88. 

Lop khong sam cung phat trien theo huong giam chieu cao 16p nhir tren 
6 to con, do vay xuat hif n ky hi?u profin (ty 1$ H/B) con ki'ch thuac B duac 
ghi theo dan vi “inches”: 

10/70 R 22,5 140/137 J 

11/70 R 22,5 146/143 J 

12/70 R 22,5 149/145 J 

13/70 R 22,5 154/149 J 

hoSc ghi theo dan vi milimet: 

315/70 R 22,5 149/145 J (<100km/h). 

Chi so toe do cho 16p khong sam cung tuan thu quy dinh vai cac t6c dp 
cho phep 16n hon co the ky hieu la: K, N, M: 

12/80R 22,5 146/143 M (<130km/h). 

He so an toki cho phep vai lop mdi kha cao, thong thuong he so nay 
nam trong khoang 1,75 -5- 2,50. Tuy vay khi lop da qua su dung (mon, lao 
hoa cao su ....) hay lop hoat dong lien tuc thi he s6 nay suy giam nhanh, do 
vay su co va lop xe co the xay ra. Can thiet doi vai nguai su dung la thuong 
xuyen kilm tra trang thai b6 mat lop, cac vet nut. Mot so 6 to tai co the chi 
dung lop vai toe do cho phep rat thap. 

De tao su thong nhat trong san xuat va lap rap 6 to, tieu chuln ECE R30 
cho oto con va ECE R54 cho 6 to tai va 6 to buyt, doan xe, su dung cac ky tu 
ghi tren be mat lop nMm tranh nhim lan trong su dung va thuong mai. Sau 
do, cac tieu chuan nay dugc hoan thifn bai ECE R108, ECE R109 va co gia 
tri ap dung tir 2008 ve sau. 

Nhu v$y tren be mat lop con thay xuat hien cac ky tu tieu chuan de dinh 
huong su dung nhu: 

- Doi vai 6 to con ghi day du dong chu “Passenger car”. 

- Doi vai may keo ghi ky hieu: “AS” 

- Doi vai cac loai 6 to tai, va ot 6 buyt, doan xe co cac ky tu ghi r<5 nhu 
neu trong bang 2.3: 
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Bang 2.3: Cac ky tuxdc dinh dac diem sit dung 


W tu 

Lo^j 6 t6 

V 

fdu 

Ky hi^u lop 

PR 

Chi s6 
tai trong 

Chi s6 
toe do 

H/B 

% 

cv 

Tai nhd 

Tai vi>a 

Tai vda, Idn 

Bau k6o 

Buyt 

185R14C 

245/70R17.5 

11/70R22.5 

14/80R20 

295/80R22.5 

8 

102/100 

143/141 

146/143 

157 

149/145 

H 

19 

MPV 

MPT 

Lop da nSng 

10.5R20MPV 

275/80R20MPT 

14 

14 

134 

134 

G 

G 

80 

o 


18.00-25 EM 
29.5-29EM 

32 

28 




IT 

Tai noi bg nho 

Xe ngga k§o 

Tai nOi bO Idn 

6.50-10 

21x4 

28x9-15 

300x15 

l 





Cac ky tu cua nha san xuat cho phep su d\mg vdi cac loai lop tuang 
thich tranh nham lan trong viec su dung lop co chung kich thudc nhung muc 
dich su dung co the khac nhau. 

Cac s6 lieu ty my co th§ tra cuu trong so tay 16p 6 to cua nha san xudt. 
2.1.2. VANH BANH XE 

Vanh banh xe co chuc nang giu cho lop d nguyen pro fin yeu cau, co 
dinh banh xe vai moay a dau true. 

Vanh banh xe dugc chia ra: vkih dang dia, vanh dang nan hoa. 

Vanh dang dia co the la: dia dac kin, dia vdi cac cua so thoat nhiet. 

Vanh banh xe la chi ti6t chiu tai bdi vay cac kich thuac lap rap Mt quan 
trong. Cac kich thuac can lip rap chinh xac vdi cac be mat dinh vi bao dam 
cho banh xe quay dong tarn va can bang. 

A. Cau tao va kich thuoc vanh banh xe 

Ngay nay 6 to su dung cac loai vanh dang dia, dugc che tao tir thep dap, 
han lien ket vdi nhau (hinh 2.18), hoac che tao tu vat lieu nh? (nhu hgp kim 
nhom), lien ket vdi nhau bang bu long dinh vi. 

Cac phan cua vanh banh xe bao gom: 

- long vanh banh xe co tac dung giu chat lop xe tren vanh, 




























cAu tap gAm 6 t6 tAi, 6 t6 buyt 


- mam vanh la phan chiu tai co ban cua vanh va dam bao dong tarn khi 
banh xe quay giua banh xe voi true quay banh xe, mam vanh co cac 
b€ m§t dinh vi dong tarn theo do banh xe co kha nang quay phang, 
d6ng tarn va giQr ch£t tren moay a banh xe. 

Cac kich lap rap quan trong duoc trinh bay tren hinh 2.18 gom: 



Hinh 2.18: Kich thir&c 

vdnh banh xe dphg dta 

1) Cdng vdnh 

2) MSm vdnh 

3) M$t (Jjnh vj phing 

4) Moay a bdnh xe 



Hinh 2.19: M$t cat vanh 


banh xe dgng dta 6 to tai 

1. MiSng khda 

2. Mim vdnh 


- Bircmg kinh d la vi tri xac dinh bat bu long banh xe voi moay a, 

- Duong kinh di: do tren mat tru vanh banh xe tai cho bat tanh lop, 

- Chieu rgng b: la chieu rong giura hai mat ben lap voi 16p xe, goi la 
chieu rpng long vanh, 

- Duong kinh di'. do tai be mat dinh vi cua banh xe noi voi moay o, 

- Chieu day t cua dia vanh banh xe, 

- So luong 16 bat bu long banh xe, 
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- Khoang each e tir mat phang tam vanh banh xe tori mat phang tua bat 
bu long banh xe. 

Nha c6 cac kich thuac lap rap nay co th4 chon dting vanh banh xe. 

Ciu tao vanh banh xe 6 to tai trinh bay trSn hinh 2.18 va hinh 2.19. 
Long vanh co d^ng sa khai la hinh chtt U co thl cau true: dang lien (6 to tai 
nh6) va dang rai (6 to tai). 

Long vanh cua 6 to tai va 6 to buyt la loai lien hay che tao rai. Mam 
v&nh co the la loai han lien hay lien ket voi long vanh nha bu long. 

Nhcr cau true t&ch rod thanh nhieu chi ti4t, vanh banh xe loai nay cho 
phep de dang thao l^p va thay th4 16p. Mam vanh co the che tao tu thep tam 
hay tu hap kim nhom due. 

B. Lien ket giura vinh va moay o* 

Lien ket giura vanh va moay a bSng bu long, ecu dinh tam, lien ket nay 
dam bao cho giu chat va dinh tam toan bo banh xe tren moay a trong qua 
trinh bdnh xe lam viec. Cac djnh vi va bat chat lien k4t kieu ren, doi hoi 
momen xiet chat dung qui dinh nham tao nen ma sat giu mam vanh va moay 
a. Cac dang mam vanh dugre ch4 tao voi hinh dang khac nhau, giup cho moi 
ghep dam bao tot chuc nang. 

Mot so dang lien ket bieu thi tren hinh 2.20: 

- Voi 6 to tai banh dan (hinh 2.20a), 

- Voi 6 to tai banh kep (hinh 2.20b va hinh 2.21), 

- Voi 6 to tai banh don (hinh 2.20c). 

Cac be mat lien ket voi e cu co th4 co a dang mat con, hay mat cau giup 
cho qua trinh xidt chat e cu banh xe co kha nang tu lua vao cac lo dinh vi cua 
mam vanh. Bu long cua m6i ghep dugre bo tri nim tren moay a, chung dugre 
co dinh tren moay a nha m6i ghep co do doi (gh£p chat), hay moi ghep qua 
then tam giac min. 

Lien ket cua bu long voi moay a can chat va giup cho vige bat chat t6t 
ecu banh xe, vi vay co th4 c6 dinh a dang han diem, hay cac mat vdt dinh vi. 

M6i ghep nay can thiet dugre ki4m tra va xiet chat hang ngay, cac su c6 
phai dugre khac phuc ngay de tranh vang banh xe khi hoat dQng. Gia tri luc 
xiet thuong dugre quy dinh boi nha san xudt. 



cAu TAP gAm 6 t6 tAi, 6 TO BUYT 



Hinh 2.20: Moi ghep giu'a mam 
vanh va moay or nhcr moi ghep ren 
a) 6 td tSi btmh don; b) 6 td t&i bdnh kbp; 
c) Hinh ddng 15 mSm vdnh. 



C. Cau true long v&nh 


Hinh 2.21: Moi ghep banh 
kep cua o td tai 


Long vanh banh xe la chi tiet dam 
bao moi ghep lop xe vdi vanh banh xe. 
Yeu cau quan trong cua moi ghep nay 
la phai dam bao giu chat lop trong vanh 
banh xe khi banh xe lam viec. Yeu cau 
nay con doi hoi ke ca khi banh xe 
khong con du ap suat khi trong lop quy 
dinh. DSc biet tren loai lop khong sam, 
ket cau 16ng v4nh con tham gia vao 
vi^c bao kin khong gian chua khi nen. 

Cau tao long vanh gom cac phan: 



Hinh 2.22: Be m(it ghep vdi lop 
t{io ma sat truyen lire doc 


- B6 mat tua ben de giur lop nam yen trong long vanh khong dich 
chuyen theo phuerng doc tryc banh xe, phan mep ngoai co hinh dang 
uon cong giup cho viec ra vao lop de dang. Khi lop chua khi nen bh 
mat chiu tai Ion do vay phan cong lien ke vdi phan tru co ban kinh 
ldn va chieu cao hop ly. 
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- Bi mat tua hinh tru cua long vanh co tac dung truyen luc vong qua 
ma sat giua vanh va lop xe (hinh 2.22). Tren cac 6 to co cong suit 
Ion chieu dai bi mat tru cua no se ldn. 6 to tai co the dugc ghep bdi 
hai chi tiet khac nhau nhirng cung tao nen hinh tru. Be m&t tua hinh 
tru cua long vanh: thuong nghieng den 5°±1° (theo tieu chuin ECE 
R30). 

a. Doi v&i d to buyt hi§n dai 

Tren hinh 2.23 la cau tao long vanh cua banh xe 6 to buyt voi lop khong 

sam. 



Hinh 2.23: Cau true long vanh d to 

Ranh lorn sau: de lap vanh voi lop, ranh lorn khong nim d6i xung voi 
mat phang giua cua banh xe. 

Doi voi loai lop khong sam cua 6 to tai va 6 to buyt, be mat tua hinh tru 
cua long vanh lop khong sam co mot so cau true tieu chuan (profin an toan 
15°) dam bao cho moi ghep giua vanh va tranh dugc hien tugng ro khf nen. 


Vanh 6 to buyt dugc chi tao bang thep la dap va han. Trong qua trinh 
phat trien, mot so hang Ion che tao 6 to da nghien cuu ket cau nham han che 
toi da kha nang thoat khi ra khoi banh xe khi ap suat lop bi giam, dac biet la 
khi 6 to dang hoat dong tren duong vong chiu luc ben Ion. Ket cau dang 
vanh nhu the co the dam bao giu dugc lop tren vanh trong moi tinh the, ke ca 
truong hop lop xe khong con khi nen lop khong bi tuot ra khoi vanh. 


Mot so dang vanh han dap til thep la cua 6 to buyt ngay nay trinh bay 
tren hinh 2.24 va hinh 2.25. 


cAu tap gAm 6 t6 tAi, 6 t6 bu^t 


AS. 


Hinh 2.24: Ket cau vdnh- 
dpp hdn tit thep Id 

1. Lip 

2. Vdnh 

3. Tim chin ngodi 

4. Bu Idng bdnh xe 

5. Miing cin bing bdnh xe 
fi. Van khl 


Hinh 2.25: Ket cau vdnh 
d$p hdn tit thep la 

1. Ldp 

2. Vdnh hqrp kim nhdm 

3. Buldngbdnhxe 

4. Ockhda 

5. Nip che 6c khda 

6. Nip che 6c khda 

7. Tim 16 xo him d$m 

8. Van khl 

9. Miing cin bing 



7 ■ 


Tren hinh 2.26 la m£t cat cua cac dang profin long vanh dung cho loai 
vanh cua hai hang Michelin va Dunlop. 




b) Vdnh DL hing Dunlop 



c) Vdnh dung chung TR va DL 


Hinh 2.26: Cac dang profin cua vdnh nang cao kha ndng an todn 

Loai v£nh TR nang cao chieu cao mep vanh len 13,5 mm, tang kha n&ng 
dan hoi cua mep vanh khi chiu tai, do vay kha nang chiu lire ben se lorn. ^ 

Lo^i vanh DL co ranh lorn sau va go cao phia trong Ion, giup cho vi?c 
han che xe dich cua mep lop khi bi giam ap suat. 
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Loai dung chung vdd lop cua hai hang ke tren co cau tao nhu hinh 2.26c, 
cho phep khi ap suit nho cung van co kha n&ng tua va lam kin be m£t lip 16p 
vdd vanh. 

b. Doi v&i d to tai nho 

Long vanh cua 6 to tai nho phan Ion a dang cau true tieu chuan va chia 2 

loai: 

- Loyi khong doi xung dugc dung pho bien. 

- Loai doi xung (trong ky hieu co chu “S”). 

Trong cac lo^i nay, so veri 6 to con, co chieu d4y long vanh v& chieu cao 
mep vanh Ion hom, do vay chieu sau ranh lom cung 1dm horn de dam b^o an 
toan khi lam viec va de thao lap. 

c. Doi v&i 6 to tai va o to buyt thong dung 

Vanh 6 to tai, 6 to buyt va cua cac loai ro mooc co the dung cac dang co 
ban sau day: 

- Vanh co long vanh phang ghep beri hai phan, 

- Vanh co long vanh lam nghieng 5°, 

- Vanh co long vanh ranh lom sau ghep bod hai phan, 

- Vanh co long vanh lam nghieng 15°. 

Cac loai vanh ghep bod hai, ba, bon phan (dung cho lop co s&m va 
khong sam) theo be mat tua hinh tni hay vuong goc vdd be mat hinh try tua 
cua vanh. Cac loai vanh ghep nay dugc chia ra theo cac midng ghep (c6n 
goi la cac mieng khod vanh) the hien tren hinh 2.27. 

Phin co ban cua vanh giong nhau, va chi khac nhau trong vi?c phan 
chia long vanh thanh cac mieng vai so lugng khac nhau. 

- Loai vanh ghep hai phan (b) su dung mieng khoa de khoa mep cua 
mieng khoa bang bu long. 

- Loai co vanh ghep ba phan (a) su dung hai mieng khoa. 

Hai loai tren day dung vdi lop co sam. * 

- Loai co vanh ghep b6n phan (c) su dyng hai mieng khoa co dim lot 
mem bang cao su hay nhua tao cho vi^c bao kin, dugc dung vdd lop 
khong sam. 


cAu tap gAm 6 t6 tAi, 6 t6 buyt 



Hlnh 2.2 7: Cdc loai vanh khong sam cua 6 to tdi ndng 


Loai vanh dung cho lop khong sam ngay nay sir dung ket cau nhir tren 
hinh 2.28 vdti goc nghieng be mat tru 15° (tieu chuan) va co ranh lorn sau. 
Ket cau nay thu§n loi cho viec bao km khong gian trong lop khi khong co 
sam. 

Yoi loai banh xe co sam ky hieu 11.00 R 20 16PR co the dung vdi lop 
khong sam voi ky hieu 12 R 22,5. 

Su dung lop khong sam cho phep mo rong khong gian trong long banh 
xe, lam tot viec thoat nhiet cho tang trong phanh, hay dia phanh, han che 
nhiet truyen qua vanh banh xe lam tang nhiet do cua lop, do do han che kha 
nSng no lop. 

Viec sir dung lop 6 to tai khong sam can phai dam bao long vanh sach 
va khong say sirdc be mat, vi dieu do co the dan tai ro khi trong lop. Sir hir 
hong cua k6t ciu vanh lien quan nhieu den tinh an toan trong van tai cua 6 
to. Can chu y kiem tra chat che trong sir dung. 

D. Ky hifu vanh banh xe 

a. D6i v&i oto tdi nhd 

Vanh banh dirge ky hieu tuang tir nhu tren 6 to con: 

- Chi^u rong long vanh b. 

- Duong kinh lap lop xe di. 
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- Cac dac diem cau true long vanh: dang doi xung, khong doi 
xung, cau true profin an toan. 

Truac day, ky hieu vanh dugc ghi nhu sau: 

4 1 /, J x 13 - S 

- KiSu idng vdnh <s6i xirng 

- Du’&ng kinh lip v&i l6p (inches) 

-Ky hi$u Idng vdnh liSn 

- Deng mdp vdnh 

- ChiSu ring vdnh gift l6p (inches) 

Neu long vanh khong doi xung: khong ghi chu “S” hoac co ghi chu “A”. 
Ve sau ky hieu cho hai loai vanh khong d6i xtimg co profin an toan: 

4 1 /, J x 13 - HI 

I_ Profin an todn: H ho$c HI (Hump) 

Theo tieu chuan ISO: kfch thuac dj dugc ghi len dau tien. 

Thi du: Long vanh doi xung: 13x5 J — S . 

Long vanh khong doi xung 13 x 5 J . 
b. Doi v&i 6 to tai 

- Loai vanh ghep: 

8.0 - 20 

Dw&ng kinh lip v&i l6p (inches) 

Ky hi$u idng vdnh ghdp 
ChiSu ring vdnh giCr l6p (inches) 

- Loai vanh dung veri lop khong sam goc nghieng long vanh 15°: 

8.25 x 22.5 

Dw&ng kinh lip v&i l6p (inches) 

Ky hi$u Idng vdnh liin 
ChiSu ring vanh giu- l6p (inches) 




50 


cAu tap gAm 6 t6 tAi, 6 t6 buyt 


- Loai vanh co chieu rong vanh Ion dung vai 16p khong sam, goc 
nghieng long vanh 15°: 


14 x 22.5 


2.2. K^T CAU CUM BANH XE 

2.2.1. CAC G6C KfiT CAU BANH XE DAN HlTCiNG 




Viec bo tri banh xe dan huang lien quan true tiep tai kha n&ng dieu 
khien, tinh 6n dinh chuyen dpng. Cac yeu cau chinh cua viec bo tri la dieu 
khien huang chuyen dpng nhe nhang, chinh xac, dam bao on dinh khi chay 
thang cung nhu quay vong ke ca khi co su co cua cac he thong khac. 

Cac goc ket cau cua banh xe dan huang (hinh 2.29) do la: 



j T Dir&ng tSm 



Hin/t 2.29: Cac goc ket cau 
cua banh xe dan hu"&ng 
D: DiSm cSt du’&ng tdm try CtCrng 
v&i nSn tfu’&ng 
V~ B-A : DC chym bdnh xe 
r 0 : B6n kinh quay bdnh xe v&i try 
tfCrng trong m$t phSng ngang 
n k : Dq l$ch tryc cua try dCmg v&i 
bSnh xe trong m$t phing d<?c 


- Goc nghieng ngang cua banh xe (Camber: y), 

- Goc chum banh xe (Toe-in, Toe-out: 5), 
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- Goc nghieng ngang tru dung (Kingpin: a) va ban ki'nh quay banh xe 
(Kingpin offset: r 0 ), 

- Goc nghieng d<?c tru dung (Caster: t) va do lech true cua tru dung 
(Caster offset: nk). 

Muc dich cua cac goc nay la nhSm dam bao on dinh chuyen dong thang 
6 to va sir lan phiing cua banh xe, giam va dap cua mep lop voi m&t duong 
tao kha n3ng mon deu be m^t lSn. 

Trong cac tai lieu ky thuat quy dinh ro cac goc d&t banh xe va trang thai 
do kiem. 

A. Cac khai nifm co* ban cua goc ket cau banh xe 

cl Goc nghieng ngang cua banh xe (y) 

Goc nghieng ngang cua banh xe la goc xac dinh tren mat ph5ng ngang 
cua xe, dugc dinh nghia theo hinh 2.30. 

Neu phan tren cua banh xe nghieng ra ngoai, goc nghieng ngang dugc 
coi la goc ducmg, ngugc lai coi la am. 

Trong qua trinh chuyen dgng gia tri cua goc y luon thay doi: 

- do ket cau cua he thong treo (xem chuong sau), 

- do thay doi tai trong thang dung tac dung len banh xe. 


i 



Hinh 2.30: Dinh nghia goc 
nghieng ngang (y) banh xe 
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cAu tao gAm 6 t 6 tAi, 6 t 6 buyt 


Khi tang tai, xu hiromg cua ket cau se quay ve trang thai giam goc y (so 
vdi khi khong c6 tai) tuc la banh xe dugc dat gan vuong goc vdi nen dudng. 
Nhir vay co thk hieu goc yo la goc dat tnrdc (yo - ky hieu d trang thai khong 
tai), de khi banh xe hoat dong dudi su tac dong cua viec thay doi tai trong 
thang dung, banh xe se lam viec gan sat vdi trang thai lan vuong goc tren 
nen (lSn phang). 

Su quay cua banh xe ve trang thai lan phang thuc hi?n la do bien dang 
ca hoc trong he thong dan hoi: he thong treo, dam cau, cac khau khop cua 
banh xe, ..., dudi tac dung cua tai trong thang dung. Trong qud trlnh chuyen 
dong tai trong thang dung luon thay doi, va gia tri trung binh cua no gan 
bang vdi gia tri tai trong tinh. Tuy vay su mai mon lop xay ra manh khi tai 
trong ldn hon tai trong tinh, do do banh xe dugc bo tri sao cho khi tai trong 
ldn hon tai trong tinh, banh xe co kha nang lan phang (hinh 2.31). 


Dieu nay cho thay: khi do 
gia tri goc yo, (d tai trgng tinh 
khong tai), gia tri thudng ldn 
horn so vdi khi lam viec. 

Hon nua, vdi cac loai 6 to 
khac nhau cac gia tri yo cung 
khong giong nhau, vi cac loai 
xe va nha san xuat su dung vat 
lieu, ket cau khac nhau dan tdi 
sai lech cac gia tri va dung sai. 

Cac gia tri cu the dugc cac 
nha che tao thuc nghiem xac 
dinh va cho trong cac tai lieu 
hudng dan su dung. 



Treng th£i dSy tii 


Hinh 2.31: Mo ta goc nghieng ngang (y) 
banh xe & cac trang thai tdi trong 


Tren he thong treo phu thuoc cua 6 to tai, 6 to buyt goc yo dugc bo tri 
duang va khong co kha n&ng dieu chinh trong su dung. 

Trong khai thac su dung gia tri yo con bien doi trong gidi han rong hon 
do mon cac khau khdp. Cac sai lech nay la nho khi khau khdp mon it, cac sai 
lech nay se ldn khi bi mon nhieu, th£m chi co the khong xac dinh dugc chinh 
xac sau nhieu lan do (do moi lan do cho ket qua khac nhau). 
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b. Do chum cua bank xe (V) 

Do chum cua banh xe V la thong so bieu thi goc chum cua hai banh xe 
din huong (hoac hai banh xe cung mot cau xe). Goc chum la goc xac dinh 
tren mat phang song song vai mat duang, di qua duang tarn true noi hai banh 
xe, dirge tao bai hinh chieu mat phang doi xung doc cua hai banh xe len mat 
phing do va huong chuyen dong cua xe. 

Goc chum 5 dugc xac dinh bai bieu thuc (hinh 2.32): 

5 = arcsin( ———) 

d v 


A, B la kich thuoc do tai mep vanh banh xe. 
d v la duang kinh ngoai cua vanh banh xe. 



Hinh 2.32: Do chym cua banh xe 

a) D$ chym duvng, b) chym nrv 


Trong thuc te thuong lay hieu so B - A = V do : rc dinh do chum. Do 
chum la duang neu hai banh xe dat chum ve truac, la am - neu chum ve sau. 

Su mai mon lop x&y ra la nho nhat trong truang hap banh xe lan phang 
hoan toan. Qua trinh ldn cua banh xe bi dong dan huong gin lien vai sir xuat 
hien lire doc P f (lire can lan) ngugc chieu chuyen dong dat a cho tiep xuc 
cua banh xe vai mat duang. Luc doc dat each tru dung (tren mat duang) 
mot doan ro (hinh 2.33), va tao nen momen quay doi vai tarn tru dung. 
Momen nay tac dung vao hai banh xe va ep hai banh xe ve phia sau lSn 
phang. 

De lan phing, cac banh xe dan huong bi dong can d£t vai goc 5 0 duang 
a trang thai khong tai. 

Cac banh xe cua 6 to tai va 6 to buyt deu co cau truac bi dong nen deu 
duac bo tri goc chum duang (do chum V>0). 
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Cac 6 to tai nhieu cau chu dpng 
phan Ion thai gian lam viec vori 
trang thai cau trudrc bi d§ng nen 
cung bo tri theo dang truyen thong 
nay. 

Do chum la thong so cho phep 
dieu chinh, vi tri dieu chinh th\rc 
hien tren cac don ngang cua dan 
dong lai giua hai banh xe. 

Kich thuac A, B duac do a cac 
vi tri (hinh 2.34): 

- Vi tri 1: a mep ngoai cua 
vanh lop (trang thai khong 
tai theo DIN 700200 - 1972) 
khi xe di thing, 

- Vi tri 2: Tai diem lorn nhat 
cua mat ben lop xe du ap 
suat, 

- Vi tri 3: Mot sd hSng xe co 
thl quy dinh do a mSt phang 
doi xung doc cua banh xe. 

Bq chym co anh huang lan tai 
su mai mon lop, lgc giu vanh lai va 
la mot dau hifu dung di xac dinh 
trang thai bit thuong cua do chum 
banh xe. 




b) Tr^ng th6i b6nh xe ISn 


Hinh 2.33: Momen gay nen do luc can 
lan dp banh xe Iqti xa lan phang 



Hinh 2.34: V\ tri do dp 
chpm V & banh xe 


c. Gdc nghieng ngang try dung a va ban kink ro 

Goc nghieng ngang cua tru dung a dugc xac dinh tren mat cat ngang 
cua xe. Goc nghieng dugc tao nen bai hinh chieu cua dufrng tarn tru dung 
len m^t cat ngang do va phuong thang dihig vuong goc vai nen duang. 
Duong tarn cua tr\i dung a he thong treo phy thuoc (dam cau lien) xac dinh 
nhu tren hinh 2.35. 

Ban kinh quay cua banh xe quanh try d\hig ro la khoang each tac dung 
luc gay nen momen quay banh xe xung quanh try dung. Ban kinh ro dugc do 
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tren mat phing nim ngang cua be mat duftng, gifta duang keo dai tarn tru 
dftngvm tarn cua vet ti€pxuc banh xe. 


i 



Hinlt 2.35: Gdc nghieng ngang Hinh 2.36: Giai thich hi$n 

tru dung <x va ban kinh r 0 tren T tiring tu tra ve cua bdnh xe 

he treo dam cau cung danhu&ng 

Muc dich vi^c dat goc a la nham cho banh xe dan huang co kha nang 
quay ve vi tri tao nen chuyen dong thing. Tuc la khi quay vanh lai, nguai lai 
phai tac dung lire danh tay lai, neu bo lire vanh lai thi banh xe s5 t\r tra ve. 
Be gift xe quay vong, can thiet phai luon luon dat mot lire nhat dinh tren 
vanh lai. 

Nha goc ket cau nay: 

- 6 to co kha nang tu 6n dinh tro ve trang thai chuyen dpng thing. 

- Khi quay vong voi goc quay vanh lai Ion (ban kinh quay vong cang 
nho), luc tac dong tren vanh lai phai cang Ion, tuc la tao dieu kien 
cam nhan dugc muc dp quay vong cua 6 to tren vanh lai va kha nang 
tra ve chuyen dong thing cang Ion. 

Van de tra ve cua banh xe dan huang la do momen phan luc (goi la 
momen ngugc) tac dung a duai mat duang len banh xe. Momen ngugc nay 
hinh thanh do cac phan luc cua duang tac dung len banh xe dat tai diem tiep 
xuc voi nen vai canh tay don ro (ban kinh cua banh xe quay quanh true trp 
dftng) (xem them hinh 2.29). 

Co the giai thich dan gian hien tugrng tu tra ve qua hinh 2.36. 
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Tru dung dugc d&t nghieng voi goc cr. Khi quay, banh xe dan huong 
phai thuc hien quay quanh true nay va diem N di chuyen sang N’ va diem M 
sang M\ Quy tich cua diem N chi co duy nhat mot diem N nam tren nen, cac 
diem con lai deu nam duoi nen duong. 

Neu nSn duong cung tuyet doi, khi banh xe rbi khoi vi tri trung gian 
buoc phai nang dau xe mot doan nho (co nghTa la nang khoi luong phia dau 
xe len mot doan) lam tang the nang cua co he. Dau xe co xu huong dua ve 
trang thai th4 nang nho nhat, tiic la co xu huong day banh xe din huong ve 
vi tri 6 to di thang. 

N4u nen duong co kha nang bidn dang, banh xe dan huong phai pha 
huy nen ducmg (co nghTa la tao luc pha huy dat) va vi do, phan lire cua nen 
co huong nguoc lai, gay nen kha nang day banh xe ve vi tri 6 to di thang. 

Tren he thong treo phu thuoc (dam cau lien) nen goc a khong thay doi 
khi 6 to hoat dong va khong can dieu chinh khi lap rap sua chua. Khi tru 
dung, bac tru dung (hay cac 6 bi), cac 6 bi banh xe, bi ro mon co the gay nen 
thay doi cac gia tri a va ro. Do vay lire vanh lai, tac dung tra ve (on dinh 
chuyln dong thang) co the thay doi. 

Hieu qua quay ve co the giai thich sau hon thong qua lire tac dung nhu 
tren hinh 2.37, voi gia thiet goc nghieng ngang banh xe y =0. 

De xet sir quay banh xe tro ve, can thiet xac dinh momen quay tro ve 
duoi tac dung cua phan lire thang dung F z cua duong tac dung len banh xe, 
dugc coi la dat ngay trong mat phang quay cua banh xe. 



Phan tich lire F z thanh hai thanh phan: F z .sincr va F z .cosa. 
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Xet den luc tac dung len mot tru dung vai mot thanh phan cua lire 
F z .sina. Khi banh xe da rai khoi vi tri trung gian mQt goc p, momen gay 
quay tra ve do luc F z .sina.sinp vai canh tay don T2 co gia tri: 

M a i = F z .sina.sinp .r 2 (a) 

Canh tay don r 2 tinh nhu tren hinh ve: 

T 2 = r d .sina+r 0 .cosa (b) 

Momen tinh cho ca hai tru dung: 

M a = 2.F z sina.sinp.r2 = G 1 .sina.sinp.r 2 (c) 

Gi la trong lugrng tac dung len cau truac cua 6 to. 

Nhan xet: 

- Qua bieu thuc (a) va (c) sir quay cua banh xe dan huang ve trang thai 
chuyen dong thang xay ra khi goc a duang. 

- Vai r 0 lan se t^ng luc danh lai. Vai ro nho se giam kha nang on dinh 
chuyen dong thing. 

- Mat khac tu bieu thuc (b) su quay ve trang thai di thang van xay ra 
ngay ca khi ro am, khi do chi cin: r d sina + rocosa > 0. Trong truang 
hap do, su dung ro am nho va goc a lan. Bieu nay chi xuat hien tren 
6 to con co toe do lan, con tren 6 to tai bo tri r 0 duang. 

Neu xet ca goc nghieng ngang banh xe y thi vif c ket hap giu:a hai goc y 
va a se tao nen canh tay don r 0 hap ly vira dam bao cho cac muc dich: on 
dinh va lan phang cua banh xe dan huang. 

Gia tri cua momen ngugc phu thuoc nhieu vao tai trong thang dung, goc 
quay vanh lai rai khoi vi tri trung gian, goc nghieng a, ban kinh ro, goc 
nghieng doc x va do lech sau n* cua tru dung. 

d. Goc nghieng dpc tru dung rva dp lec/t sau # 1 * 

Goc nghieng doc cua true tru dung (x) la goc xac dinh tren mat phang 
doc cua xe va dugc tao nen bai hinh chieu cua duang tarn tru dung len mat 
phing dgc do theo phuerng thang dung (hinh 2.38). 

Goc nghieng (x) la duang neu phia tren duang tarn tru dung lui ve sau, 
va ngugc lai la am. Tren he treo phu thuoc cua 6 to tai va 6 to buyt dam cau 
lien, goc x bo tri duang. 
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T 



Hinh 2.38: Goc nghieng doc t, va 
n k v&i h$ treo dam cdu cung 



Hinh 2.39: Nguyen tac lat sau 
cua banh xe day 


Tac dung cua goc nghieng nay la nham tang hieu qua cua momen ngugc 
day banh xe dan hubng trb ve vi trf chuyen dong thang khi co mat cac luc 
ben b banh xe. Bo tri goc nghieng x nay cung gay nen do lech doc duong 
tam tru dung trong mat phang doc (nk). 

Do lech cua ducmg tam tru dung trong mat phang doc (nk) duoc xac 
dinh tren mSt phang doc cua xe va la khoang each giua duong keo dai cua 
ducmg tam tru dung xuong mat duong voi tam vet tiep xuc cua banh xe voi 
nen (tuc la xac dinh canh tay don cua diem dat ngoai lire tac dung voi tam 
cua vet tiep xuc). 


Giai thich don gian tac dung lat tro ve cua banh xe tuong tu nhu b tren 
banh xe day co diem tua nen ve sau (hinh 2.39). Khi day banh xe bang luc F 
theo hubng van toe v, banh xe chiu tac dung cua phan luc doc F x . Luc F x tao 
nen momen luon co xu hubng lat tro ve thong qua canh tay don ket cau nk. 
Xu hubng lat tro ve cua banh xe day la nhb viec bo tri diem P (tai cho banh 
xe tiep xuc voi nen) lui ve sau diem S (cua duong keo dai tam quay banh xe 
vbi nen), tuc la tao nen “do lech sau” nk. 

Tren 6 to, cau xe duoc co dinh, phai dat duong tam true dung cua banh 
xe nghieng ve trubc diem tiep xuc vbi nen, de tao nen hi?n tuong lat tro ve, 
tuc la can co goc nghieng tru dung t va do l?ch sau nk. 

Tren he thong treo phu thuoc (dam cau lien), goc x khong thay doi nhieu 
khi 6 to hoat dong va khong dieu chinh trong lap rap sua chua. Khi tru dung, 
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bac tru dung (hay cac 6 bi), cac 6 bi banh xe, bi ra mon co the gay nen thay 
doi gia tri x va nk nay. 

Giai thich hien tuong nay nha quan he luc, momen nhu sau (hinh 2.40): 



Khi 6 to quay vong vai goc quay banh xe p, luc doc F x dupe phan thanh 
hai thanh phan: F x .sinp va F x .cosp. Neu co ca luc ben F’ y nao do va thanh 
phan cua luc doc F x .sinp tao nen luc ben tong cong F y . 

Luc ben F’ y , sinh ra do luc ly tam khi quay vong, gio ben, hay mat 
duong nghieng ngang. Luc F’ y gay nen vai diem S momen quay qua canh 
tay don n\: 

n’k = rd.sint 

Luc ben F’ y gay nen momen Mx(y) doi vai true cua tru dung a mot ben 
banh xe (hinh 2.40c): 

Mx(y) = F’ y . n’k 

Neu con ke den su dich chuyen tam ap luc luc ben la n s (dich diem tiep 
xuc ve sau do 16p dan hoi ben) thi: 

Mx(y) = F’ y . (n’ k + n s ) 

Momen do l\rc F x gay quay (hinh 2.41b) co the tinh bdi: 
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Mt(x) - F x . sinp.n’k 

Khi xe di thang ((3=0), hay n’k = 0 thi Mt(x) =0. 

Khac vdi anh hudng cua goc nghieng ngang tru dung g, goc nghieng 
doc t chi gay nen momen quay ve khi xuat hien luc ben tong cong. 

Tren cau dan huang, momen quay ve do goc nghieng ngang a cua hai 
banh xe co chieu ngugc nhau, con momen quay ve do goc nghieng doc t cua 
hai banh xe cung chieu. Do vay goc t la goc bo sung cho kha nang quay ve 
cua banh xe dan hudmg. Chinh vi cac ly do tren nen k£t c§u tren 6 to goc t 
thudng khong Ion. 

B. Goc ket cau banh xe tren 6 to tai 

D6i vdi 6 to tai cac goc ket cau banh xe thuc hien nhu cac ca sa ly luan 
chung. Cac goc nay dugc dat tren dam cau lien cung vai he treo phu thuQc. 
Thong thudng chi bo tri dieu chinh do chym V, cac goc con lai khong dieu 
chinh dugc. 

Goc nghieng x 0 cua tru dung 6 to co the b6 tri: 

- bang d^m nghieng dat dudi nhip xe va dam cau hay tao mat vat tren 
dam cau tai cho dat nhip, 

- bang each dat nghieng nhip la do viec dat nghieng cac u dd nhip tren 
khung. 

Tren hinh 2.41 la cac goc k6t cau banh xe 6 to tai cua Huyndai, do chum 
dugc quyet dinh bdi viec thay doi chieu dai cua don ngang hinh thang lai (3). 

Tru dung (4) la chot tru vdi moi ghep trugt cho phep true banh xe (5) 
quay quanh tru dung. De phong bi rai tru dung, trong than cua tru dung 
khoet lorn de bat oc ham. Trong mat phang ngang cac goc nghieng yo banh 
xe, goc nghieng tru dung Go la ket cau co dinh (yo+ao= khong doi), ban kinh 
quay banh xe xung quanh tru dung r 0 duong. 

Tren hinh cung chi ra vi tri dieu chinh do chum cua 6 to tren don ngang 
(3). Don ngang co hai dau lien ket ren vdi ong noi va dugc ham bdi cac bu 
long ham (9). Hai dau don ngang tao ren trai chidu, do vay khi ndi long 
bulong cd the xoay don ngang tdi khi kich thude do chum dat yeu cau. Sau 
khi dieu chinh can xiet chat cac bu long ham(9). 

Goc nghieng t cua tru dung 6 to dugc bo tri bang dem nghieng (8)dSt 
dudi nhip xe va dam cau. 
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Hinh 2.41: Goc ket cau <j,„ y ot r 0 va vj tridieu chink do chum Vo to Huyndai 

1. Dam ciu, 4. Try dung, 7. Thudc do dQ chum, 

2. Ddn bin hinh thang Hi, 5. True b£nh xe, 8. D$m nghi&ng, 

3. Don ngang (dieu chJnh dQ chum), 6. Bdnh xe, 9. Bu I6ng hSm, 

Tren 6 to Ion c6 hai cau dan huang (hinh 2.42), cac banh xe din hudng 
cung duac bo tri cac goc ket cau giong nhu tren 6 to mot cau dan huang. Be 
thuan Igi trong che tao cac goc dat banh xe a trang thai khong tai co gia tri 
nhu nhau tren cac cau dan hudng. 


1*81 


Hinh 2.42: Hai cau dan hw&ng cua o to tai Ion 
1. C&u dSn hudng thunh&t; 2. Ciu dSn hudng thu hai. 
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Mot so gia tri goc ket cau banh xe dan hudng tren 6 to tai va 6 to buyt 
ghi trong bang 2.4, ban kinh r 0 cua banh xe din hudng thudng nlm trong 
khoang 60- 100 mm. Vipc dieu chinh va do gia tri do chum V can dugc tien 
hanh khi lop dugc borm dung ap suat khi' nen. 

Bang 2.4: Gia trj goc ket cau bdn/t xe dan hic&ng 3 to tai 


M£c xe 

G6c 
nghiOng 
ngang 
try dung 
(King pin) 
Yo 

G6c 
nghiOng 
ngang 
banh xe 
(Camber) 

5o 

G6c 

nghiOng 

dpc 

try dung (°) 
(Caster) 

TO 

DO chym 
(vj tri do) 
(Toe-in) 

V (mm) 

HUYN 

DAI 

Chorus 

8°±10’ 

■MM 



HD 60 

8° ±10’ 

munm 

■tibBiBM 

■sm 

Ensoul 

7° ±10’ 

—AM— 

WBEB9EM 

16WH1 


7° ±10’ 

■nrvr 


1MW 

HINO 

FD 

7° 

1,0° 


U3 (Vi tri 3) 

FF 

7° 

1.0° 

■UbSiftM 

U3 (Vj tri 3) 

GD 

7° 

1,0° 



GH 

7° 

1,0° 

UMEiMM 

■HcW 

ISUZU 

12° 

-30’ +1 ° 

1 , 45 ’ + 3 , 45 ’ 


KAMAZ 




iPflMlilll 

ZIL 131 

5° 

1° 

3°10’ 

2 -r 5 (Vj tri 3) 


Ghi chu: V\ tri do d$ chum (xem hlnlt 2.34). 

Trong su dung, goc ket cau cua 6 to tai (chu yeu la do chum banh xe V) 
co the bi sai lech do cac nguyen nhan sau: 

- Sai chieu dai don ngang (cong, tuQt ren, long bu long ham ...), 


- Mon: tru dung, bac cua tru dung, mon cac khdp tru (rotuyl), 

- Cong venh dam cau do va cham manh hay qua tai, 

- Mon long 6 bi banh xe, ... 

Cac hu hong nay can khac phuc ngay vi rat de gay nen mat an toan trong 
chuyen dpng va mai mon lop nhanh. 

2.2.2. CAU TAO CUM BANH XE 

Su chuyen dong cua 6 to dua tren nguyen ly banh xe lan tron. Nhu vay, 
banh xe can thiet phai lien ket chat che vdi cau xe hodc he thong treo va 
quay tron dugc. Ngoai ra doi vdi banh xe dan hudng con phai dSt tren cac tru 
quay (tru dung) de thuc hipn kha nang dan hudng chuyen dong. Be quay 
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banh xe tren true, can co cac 6 bi banh xe dat tren moay a. De dan huang 
chuyln dong cua 6 to, banh xe can b6 tri quay banh xe xung quanh tru dung 
nha cac 6 (bac, 6 bi, khap ciu). 

Tuy theo chuc nang dan hudng yeu cau, banh xe co the thuc hipp quay 
banh xe: tren true va quay quanh true dung hoac chi quay bdnh xe tren true. 

A. Cau tao quay tren true cua banh xe 

Banh xe quay tren trpe bao g6m hai loai: banh xe bi dpng va banh xe 
chu dong. Ca hai loai banh xe deu phai chiu tai thing dung F z va: 

- Dam bao kha nang truyen luc tu vet tiep xuc cua banh xe voi duong 
len gia true da banh xe (cau xe hoac he treo) va nguac lai. 

- Quay tran ma khong co do ra cua banh xe tren true, gi&m nho cac luc 
ma sat a 6 da de nang cao tinh kinh te nhien lieu. 

a. Cac banh xe bi dgng 

Cac banh xe bi dong lam viec do luc diy Fd tu khung xu6ng banh xe, d£t 
tai tarn O cua banh xe (hinh 2.43a). Tai be mat tua cua banh xe voi nen 
duong, luc ma sat co xu huang giu phan tiep xuc banh xe voi nen va tao nen 
diem tua P. Nhu vay khi 6 to chuyen dong, diem tua P khong di chuyen, luc 
day F d cua khung vo 6 to, thong qua ban kinh banh xe, gay momen quay 
banh xe, banh xe se quay quanh tarn O vai van toe quay co. 


Hinh 2.43: Nguyen 
ly va cau t(io cua 
banh xe bi dpng 

quay tren tr\ic 
e) Nguy&n ly; 
b) Bd trl 6 tr&n moay o 
(<S6i v&i dim ciu liSri) 


Xet tai tarn true banh xe, banh xe quay xung quanh tarn true O. True 
quay cua banh xe la mot dam conxon co dinh. Banh xe lap tren dam co dinh 
bing moay a. Giua dam va moay a la cac 6 lan. Cac 6 bi banh xe chiu tai 
nang ne va da toan bo tai trong banh xe. Cac 6 bi nay dupe dat tren gia da 
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true banh xe la cac true dSc cua he thong treo phu thuoc dam cdu cung (hinh 
2.43b). 

b. Cac banh xe chu dgng 

Cac banh xe chu dong dan huong quay xung quanh true banh xe dudi 
tac dong cua momen chu dQng Mk. Momen quay chu dong Mk dupe hinh 
thanh tir momen quay cua dQng cor qua he thong truyen luc xuong tori banh 
xe (hinh 2.44a). 



D . D 



O' D 

bl) b2) 



Hinh 2.45: Nguyen l, cau tao cua banh xe chu dgng quay tren true 
a)Nguyen ly; bl) Giim tii hodn to&n; b2) Giim tSi 3/4: b3) Gidm tii 1/2. 

1. B6n tryc; 2. D&m c&u; 3. C&c 6 d&; 4. Bdnh xe. 


Tai diem tiep xuc P vai mat diremg, luc ma sat cung co xu huong giur 
phdn tiep xuc banh xe voi mat duong. Momen Mk tac dyng len nen duong 
luc vong, lam quay banh quanh tarn true O, tarn true O cung bi day v6 truoc. 
Nhu vay banh xe cung van phai quay quanh true nha cac 6 d5, nhung do can 
truyen momen quay xuyen qua true banh xe, nen cac true banh xe che tao 
rong va true truyen momen chu dpng nim trong true rong nay. 

Tuy thuoc vao ket c^u chiu tai cua true truyen momen xoan (thuong 
duorc gpi ten la: ban true (hay nua true), ket clu cua cac 6 do banh xe co cac 
kha nang b6 tri nhu sau: 

- Loai khong chiu u6n (ban true giam tai hoan toan) (hinh 2.44-bl), 
banh xe dupe quay tren cac 6 do. Tai trong tac dung len 6 va truyen 
tori 6 sang dam cau, khong gay nen uon true. Loai nay dupe dung cho 
6 to Ion nhu 6 to tai, 6 to buyt, hay 6 to con loai co kha nang co dong 
cao nh&m han che kha nang chiu tai cua ban true. 
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- Loai chi chiu mot phan uon (ban true giam tai 3/4) (hinh 2.44-b2), 
tai trong truyen qua mot 6 nen kha nang gay uon mot phan cho ban 
true. Loai nay dung cho 6 to tai nhe va cac loai 6 to buyt nhd 
(minibus hay midibus), 6 to con vdi muc dich cho phep ket cau dem 
gian. 

- Loai chiu hoan toan tai tr<?ng uon (ban tryc giam tai 1/2) (hinh 
2.44-b3). Cac 6 bi dat giua dam cau va ban true, do vay tai trong gay 
udn Ion nhung ket cau gon dl bo tri phu hop voi khong gian cho phep 
cua 6 to tai nho. 

c. Cau tao cum bank xe dan hu&ng 6 to tai 

Tren hinh 2.45 la mat cat cum banh 
xe tnrdc dan huerng cua xe tai Hino. Cau 
tnrac ddt tren he thong treo phu thuoc dem 
co dam cdu cung 2 lien ket hai banh xe. 

Hinh 2.45: Cum banh xe trur&c bi 

dgng cua d to tai Hino 
1. Tiyc b£nh xe; 2. Dim ciu; 3. Cdc 6 d&; 

4. B6nh xe; 5. Try dung 

Tren dam cau b6 tri tru dung 
(5), banh xe quay dan huomg (4) 
quanh dircxng tarn tru dung, Tru 
dung dugc co dinh tren dam cau (2). 

True banh xe (con goi ten la cam quay) co hai 6 tren va dudi lip bang 
bac hop kim dong chong mai mon tren tru dung. Nhd cac bac nay ma cam 
quay co the quay trom duai tac dong cua he thong lai. Tren true banh xe bo 
tri hai 6 con, 6 trong co kich thude ldn horn 6 ngoai giup cho banh xe quay 
tren true. Tren cum banh xe bo tri mSt phang doi xung nim sat vdi 6 trong 
giup cho viec giam do conxon cua ket cau, mat khac phan bo tai nhd hon 
cho 6 ngoai (phu hop vdi kich thude 6 nhd, thuan lgi cho lip rap). Phia 
ngoai bo tri oc xiet, dcliap dam bao banh xe co dinh, quay tot tren true. 

Xe Zil 131 cua Nga co cong thuc banh xe 6x6. Tren cau trude bo tri cau 
chu dong (hinh 2.46). 
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Hlnh 2.46: Cum banh xe 
trir&c chu dgng cua 6 to tai 

co dgng cao Zil 131 

1. Nua ngodi bdn tnjc, 

2. Moay o bdnh xe, 

3. Try dung, 

4. 6 bi tnj dung, 

5. Dim ciu, 

6. NCra trong bin tryc, 

7. C> d& ngodi, 

8. 6 d& trong. 

Nua ngoai cua ban true 

(1) nam trong moay o banh xe 

(2) lien ket then hoa vai mat 
bich dau true banh xe. Mat 
bfch bat chat gitta moay a va 
banh xe. 



Toan bo moay a va banh xe quay quanh true nha hai 6 bi con (7) va (8). 
Cac 6 nay dugc giu chat va quay trom tren true nha oc xiet, oc ham dau true. 

Toan bo cum banh xe quay quanh tru dung (3) nha hai 6 bi con (4) dat 
tren cac dau true tru dung. Ban true la khop cac dang dong toe kieu bi Vejsa. 
Tam cua khop cac dang cung dong thai la giao diem cua duong tarn tru dung 
vai true banh xe. Nua trong ban true (6) nhan momen chu dong tu cau truyen 
xuong. 

Ket cau banh xe quay tren true dam bao kha nang lan tron banh xe, va 
quay chuyen huang khi banh xe di tren duong cong, dong thai nhan momen 
xoan truyen tai banh xe chu dQng. 

d. Cau tgo cum banh xe cau sau 6 to tai 

Tren mot s6 6 to tai nho va 6 to midibus su dung cau sau bi dong. Tai 
cac cau xe loai nay, banh xe bi dong co ede 6 bi cho phep banh xe quay tron 
tren true. 

Tren hinh 2.47 la cau tao cua cac loai banh xe bi dong tren cau sau 6 to 
tai nho. True banh xe co dinh vai dam cau (he thong treo phu thuoc co dam 
cau lien, khong thang (a), hay vai he thong treo doc lap don doc (b). K6t clu 
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banh xe dan noi vai moay a. Moay a quay tren true vai cac 6 bi con d&t each 
xa nhau (a), hay cac 6 con kep dat gan nhau (b). 



Hinh 2.47: Cum bank xe sau bi dgng cua 3 to tai nho (Nl) 


Trong thoi gian gan day, tren cum banh xe 6 to loai nay con dung cac 
loai 6 con thuoc cac the he ke tiep. 

Cac 6 bi con ddt gan nhau nhu tren hinh 2.48b thuQc the he 6 bi thu 
nhat. Cac loai 6 con dat gan nhau nhung co kha nang chiu tai Ion han thuQc 
the he thu hai (hinh 2.48d) cho phep tang khoang each chiu tai cua true 
conxon han loai k6t cau cua the he thu nhat (hinh 2.48c). 

Do tinh chat chiu tai khong Ion nen cac 6 the he sau deu bo tri chung 
vong ngoai 6 bi, phan vong trong dugc tach ra de thuc hi^n dieu chinh 6 (sau 
thoi gian su dung bi mon). Trong ket cau con co the cho phep su dyng vong 
ngoai cua 6 bi la moay a banh xe, dieu nay giup giam bat duac so luang va 
khoi luang cac chi tiet thuoc phan khong treo cua 6 to, ket cau dan gian. 

Banh xe cua cau sau chu dong tren 6 to tai co ban true giam tai hoan 
toan cau tao gan tuang tu nhu nhau. 


Tren hinh^2.48 la cau tao cua cum banh xe sau tren 6 to tai co tai trong 
16 tan. 


Cau sau chiu tai 8,5 tan, lap banh kep. Cau true gom: ban true giam tai 


hoan toan (2), nam trong dam cau rong (1), ban true nhan momen xoan 
truyen tu cau xe ra banh xe (6) thong qua moay a (7). Hai 6 bi con (5), (8) 
dat tren dam cau cho phep moay a quay tran tren true cua no. 
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Dieu chinh cac 6 con bang each xiet chat hay noi long cum oc bat 6 bi 
(4). Moay a lien ket dong thai voi ca hai vanh banh xe bang oc bat banh xe, 
do vay ca hal banh xe tren dau tr\ic g&n chat voi nhau cung chuyen dong. 
Cac 6 bi dirge boi trem bang mo va thay the mo theo dinh ky. 


Hitth 2.48: Cum banh xe 

sau chu dong cua 6 to tdi 

1. Dim ciu, 

2. Bin tiyc gi&m tdi hodn todn, 

3. Cym che bin 

4. Cdc 6c bit 6 bi 

5. Od&ngo&i 

6. Vdnh bdnh xe 

7. Moay <y 

8. 0 dSr trong, 



Phan Ion cac 6 bi deu co gang bo tri xa vung nhiet do ca cau phanh sinh 
ra de tranh anh huang cua nhiet do cao den chat luong mo boi tran va 6 bi. 

Mat khac, bo tri che kin 6 (3) nham bui ban va nuac tir ben ngoai khong 
xam nhap vao trong, gay bien xau chat luong mo va tao ma sat co hat mai 
trong 6 bi. 

Tren cac loai 6 to tai nho, midibus cho phep bo tri ban true giam tai 1/2 
va 3/4 co cau tao nhu tren hinh 2.49. 

Voi ket cau giam tai 1/2 6 co the lap ch£t tren ban true khong cho kha 
nang dieu chinh (hinh 2.49a) hay cho phep dieu chinh dugc (hinh 2.49b). 
Voi cac ket cau nhu the, can luu y den quy trinh thao lap thich hop cum banh 
xe. Vifc boi tran thirc hien nha mo boi tran thay the dinh ky hay boi tran 
vmh curu (khong boi tran dinh ky). Trong truang hap khong boi tran dinh ky 
phai dung cac loai mo chuyen dung co tuoi thg lam viec dai. 










Chuomg 3 : CfJM BANHXE 




a)Gi$m tii A 6 bi cSu b)Giim tii A 6 bi c6n c , G , 1/n y 4 6 bi c4t , 

Hin/t 2.49: Cum banh xe sau chit dong cua o to tai nhd (Nl) 

Sir mai mon cac 6 bi banh xe banh xe dan huang co thl anh hubng tai 
kha nang dieu khien huang chuyen dpng cua 6 to. Su mai mon cac 6 bi banh 
xe chu dong se gay tang tai trong dong cho chu xe va h$ thong truyen l\rc. 

Doi vai ca hai loai cau xe su to mon 6 bi banh xe con dan tdi giam hieu 
qua phanh banh xe, dac bi#t tren ca cau phanh qu^ q tQ tai va Q tQ buyt lau, 

Viec kiem tra su mon va ra long 6 bi banh xe can tien hanh thuang 
xuyen. 

B. Bo tri banh xe dan hirong quay quanh tru dung 

Cac banh xe dan huang can dat quay xung quanh tru dung nham muc 
dich thuc hien quay vong 6 to. Ket cdu cua tru dung phu thuoc vao ket cdu 
he th6ng treo va he th6ng lai cua 6 to va bo tri cac goc nghieng tru dung. 

Sir quay cua banh xe xung quanh tru dung dugc thuc hien qua cac don 
dan dong cua he thong lai (hinh 2.50). Khi vanh lai rai khoi vi tri trung gian, 
thong qua ca cau lai va don dan dong lai tao nen momen quay banh xe xung 
quanh tru dung (cac diem O). Chi tiet dan dong sir quay banh xe dugc goi la 
“don quay ngang”. Khap noi cua don quay ngang (3) vai dan dong lai thuc 
hien thong qua khap dang cau (4), dam bao kha nang dan dong tot cho banh 
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xe quay. Thyc hien sir quay cua banh xe phai thong qua lien ket cung giua 
don quay ngang (3) vai true banh xe (1). 


Hlnh 2.50: Nguyen ly rfieu khien sir 
quay banh xe xung quanh tru dirng 

1. True bdnh xe 4. Kh&p ciu 

2. Bdnh xe 5. Try dung 

3. Ddn quay ngang 


2 3 4 



Yeu cau cua viec bo tri tru dung la: phai dam bao cac goc ket cau, dam 


bao kha nang quay tron banh xe quanh tru dung veri ma sat nho, dam bao da 
toan bQ tai trong tac dung len banh xe. 

Cac sa do cau true cua viec bo tri quay banh xe xung quanh tru dirng 
dugc trinh bay tren*hinh 2.51. 


Goc quay tong cong cua banh xe quanh try dung khoang 55° 4- 65°, chia 
deu ve hai phia. Do goc quay khong Ion, toe do dich chuyen cham, nen tren 
6 to thuong dung bac che tao tu hap kim Dong co kha nang chiu mon va boi 
tron bing ma. Mot s6 ket cau cho phep su dung cac 6 con co kha nang dieu 
chinh khi bi mon va boi tron bang dau. 


* 

| 

V 

i 

1 

t 


Hlnh 2.51: So do 
cau true su quay 
bdnh xe xung 
quanh tru dirng 

a) B6nh xe bi d$ng 

b) B6nh xe chu d$ng 

1. Trycb&nhxe 

2. 6ch$n 

3. OtrGn 

4. Try dung 

5. 6 du&i 

6. C6c dSng 


2 



a) 



Vai 6 to co banh xe bi dong (a), tru dung che tao lien va khoa chat vai 
dam cau nha bu long dinh vi chSc chin. True banh xe co dang ket cau dang 
nang da va b6 tri bac hay 6 bi (nang con dugc goi la gia da^aph xe). Vai 
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Hlnh 2.52: Ket cdu tru dung tren d to tdi 

Ket cau a hinh 2.52a c6 tiet dien tru dung giam dan tu tren xuong duoi. 
Hai dau bo tri bac truot, phan giua bo tri 6 do chan. Phan tru dung lap chat 
voi dau cua dam cau. Nho 6 chan bo tri bo tri phia duai cho phep truyen tai 
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trong thang dung cao. True quay cua banh xe b6 tri gan giua giup cho viec 
phan chia tai trong a hai bac hgrp kim Dong nhu nhau. 

Tren hinh 2.52b, tru dung la chot con nho tren, to duai. Phla tren dat 6 
bi con vira chiu tai thang dimg va giup cho vi?c giam ma sat. Phia duoi tru 
dung su dung bac truot. De phong long va dieu chinh 6 bi, dau tren tru dung 
dung phuong phap bit oc khoa va dfm dieu chinh. 

Mpt so 6 to tai dung chdt tru (hinh 2.52c) tao thuan lai cho gia cong 
thep do curng cao. Hai dau tru dung co cac 6 kim vua chiu tai t6t va khong 
gian chiem cho nho. Viec bo tri 6 chan la 6 bi tru cho phep chiu tai ldn. Be 
giu chat true tren dam cau co vit dinh vi nho lien ket giua dam cau va tru 
dung. 

Tren cau truoc chu dong co cacdang truyen luc (hinh 2.52d), dam cau 
bo tri hai ngong true de bat 6 con. Khi lam viec cac 6 phia duoi thuong chiu 
tai lorn hon va mau bi mon. Khi voi 6 trugt bi mon phai thay th6 bac va true, 
hay sua chua theo kich thuoc sua chtta. Con doi voi 6 bi, khi 6 bi bi mon dan 
den tang do ro, neu mon it thi co the dieu chinh lai, song n6u mon nhieu phai 
thay 6 bi. 

Neu phat hien hu hong hay ro long kip thai, chi can thay the 6 bi trong 
sua chua. Neu khong phat hien kip thai co the din tai hu hong nang toan 
cum banh xe va phai thay the ton kem. 

Viec phan bo tai cho cac 6 con can quan tarn tai khoang each cua hai 6 
tren tru dung. Do dau duai chiu tai lan, true tru cung duang kinh (hinh 
2.52c), nen 6 chan phai nam sat 6 duai. 

Trong su dyng, su ra dao cac khap tru, khap cau thuong lam sai lech 
goc bo tri banh xe, anh huang xau den tinh on dinh, tuoi tho cua xe. Cac 
hien tuang hu hong co the ph&t hien khi phanh va tang toe dot ngot tren 
ducmg blng. 

Cac phuong phap ki6m tra tham khao cac tai lieu chan doan ky thu£t 6 
to de khac phuc kip thai. 

Can chu y: tat ca cac loai 6 to deu co ca cau han che goc quay toi da ve 
hai phia. 

Tren hinh 2.53 la mot ket ciu dien hinh cua 6 to tai. 
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Khi ung voi goc quay toi da, u ty 
cham vao oc han che khong cho phep 
quay tiep banh xe dan huong. Oc han 
chi dat tren mam phanh va dugc cung 
quay voi banh xe. Trong su dung do 
bi va dap nhieu nen oc hpn che de bi 
cong, thay doi chieu dai va co the lam 
thu nho ho&c tang goc quay banh xe. 

Dieu nay co the dan toi giam kha 
n&ng co dong khi can quay vong gap 
hay ban kinh quay vong qua nho, a 
toe do cao co the gay lat do xe. 

Trong cac ket cau quay quanh tru dung cua 6 to tai va 6 to buyt thuong 
xay ra su mon long cac 6 bi hay bac va true do tai trpng gay nen kha Ion tren 
cku dan huong. Do tinh chat dan hudng cua 6 to la mot yeu to an to^n giao 
thong quan trong nen can thiet phai tien hanh kiem tra thuong xuyen. 

Cac bieu hi?n hu hong do mon 6 quay nay la: 

- Tang dQ ro vanh lai, 

- Danh lai nang, 

- Mai mon lop nhanh, 

- Kho giu nguyen kha nang chuydn dong thing, 

- Dieu chinh huong khong dam bao chinh xac, 

- B£c bi?t la khi danh lai ve hai chieu ngugc nhau co the xuat hien 

tieng go Ion (luc cue) 6 khu vuc 6 quay. 

Hien tuqmg mon 6 quay con xay ra nhanh horn tren 6 to co trg l\ic lai, do 
vay phai thuong xuyen kiem tra. Cac hu hong xuat hien can khic phuc 
ngay, nhim duy tri t6t che dp hoat dpng cua 6 to. 

Su mai mon qua muc cua 6 quay dan toi khong dam bao chinh xac goc 
d£t banh xe, gay mit kha nang on dinh huong va mai mon nhanh lop xe. 

Doi voi he thong kiem tra bang thiet bj do do lech ben (side sleep), neu 
khi do tren be mot vai lan dung quy trinh, nhung cac so lieu ket qua khong 
trung nhau thi nen xem xet den kha nang bi ro mon 6 quay nay. Bang kinh 



Hinh 2.53: Co cau hpn che 
goc quay toi da o to tai 
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nghiem cua con ngudi, cac dau hieu ke tren cung co the xac dinh dugc va 
tim giai phap khac phuc kip thdi. 

Hien tugng ke tren con co the kiem tra bang phuomg phap kich bdng 
cac banh xe dan hudng va dung don lac, xac dinh kha nang mai mon cua 6 
quay cho timg banh xe. 

2.2.3. TUOI THO VA VAN BE DAO LOP 

Tuoi tho cua lop xe phu thuoc vao: su mai mon lop be mat hoa 16p, su 
bong troc cua cac lop xuomg manh ben trong, su pha hong bat thucmg cua 
lop duoi tac dong cua cac vat nhon.... 

Gia tri trung binh tuoi tho lop 6 to phu thuoc vao loai 6 to, ket cau cac 
lap xuang manh va co the tham khao cac so lieu ghi trong bang 2.5: 


Bang 2.5: Tuoi tho trung binh cua lop xe 


Lo$i 6 t6 

K6t ciu l6p 

Hnsm 


Lop xuang m£nh D 

35-55 

0 t6 tai, 

L6p chieu ngang r$ng 

50-70 

0 td buyt 

Lop c6 sgi m^nh kim logi 

70 


Lop c6 toan b6 sgi manh kim loai 

80 


Qua trinh su dung 16p dan den mai mon be mat ngoai cua lop xe. Nhin 
chung lop xe bi mon d6ng deu theo chieu rong lop, tuy nhien trong th\rc te su 
mai mon con chiu anh hudng cua nhieu yeu to khac bdi vay can thi4t phai 
tien hanh dao lop: 

- Che do tai thudng xuyen su dung: qua tai, non tai, ..., 

- DSc diem cua be mat dudng thudng xuyen su dung, 

- Su sai lech nam trong gidi han cho phep cua cac goc ket cau banh xe, 

- Vi tri 16p xe dang hoat dong: trai, phai, trudc, sau, trong, ngoai, 

- Thoi quen dieu khien cua ngudi lai, .... 

Tir cac ly do tren cac banh xe co the bi mon lech theo cac quy lu$t khac 
nhau, dan tdi anh hudng den tinh chat dong luc hoc chuyen dong tren dudng, 
giam tuoi tho cua lop xe. 

De khac phuc tinh trang nay trong qua trinh su dung cac nha san xuat 
deu khuyen cao viec dao lop cho banh xe. Cac dang dao lop cho 6 to trinh 
bay tren hinh 2.54. Cong viec dao lop dugc tien hanh theo chu ky, vdi 
khoang each bang 1/4 tuoi tho cua lop xe. 
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A1)Cho d td con cSu 
tnrCrc chu <3Qng 


l f 0 

it it 

a n 

. 

cs 

- >c 

vi v V- ) _ V_: 

U II 

A4)Cho d td con 

AWD 

q ® i 

o j 


A5)Cho 6 td con 
4WD 





B2)Cho 6 td tii 6x4 



A3)Cho 6 td con ciu 
sau chu ddng 



B1)Cho d td tii 4x2 



B4)Cho xe tii 6x6 


Hin/t 2.54: Cdc dang dao lop dien limit c/to 6 to 
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Cong nghe dao lop tuy thuoc vao d&c diem ket cau cua 6 to: 

- Cong thtirc banh xe, 

- Phuomg phap b6 trf cku chu dong, chu dan huong, 

- Ket cau cau xe, vi sai thong thucmg, vi sai co ma sat trong cao,..., 

- Xe co dpng loai 4WD hay la AWD. 

Mpt so loai 6 to can thiet phai tuan thu dung quy dinh khi dao lop, tren 
xe tai quy dinh dao lop duoc tien hanh theo cac phuong phap quen thugc. 



Chitomg 3 

H$ th6ng treo 


Tren 6 to, he thing treo va cum bdnh xe duoc gQi la phan chuyln dpng 
cua 6 to. Chuc nSng co ban cua phan chuyln d<?ng la tgo dieu kifn th\rc hi?n 
“chuyen dQng banh xe” cua 6 to dam bao cac banh xe l&n va than xe chuyen 
dong tinh tien, thyrc hien nhiem vu van tai cua 6t6. Chuyen d$ng bdnh xe ddi 
h6i cac tucmg ho giua banh xe va than xe phai co kha n&ng truyen l\rc va 
momen theo cac quan h? nhat dinh. Trong chuc n&ng cua phan chuyen dQng 
nlu bi mat mQt phan hay thay doi kha n&ng truyen l\rc v4 momen c6 the l«km 
pha h6ng chuc n&ng cua phan chuyen dQng. 

Su chuyen dQng cua 6 to tren duong phu thuQC nhieu vao kM n3ng l&n 
em banh xe tren nen va han che toi da cac rung dQng truyen tu banh xe len 
than xe. Do vay giua banh xe va khung v6 can thiet c6 s\r HSn ket mem (dan 
hoi). Khai niem “he thong treo” a day la hf thong 'lien ket gifra b&nh xe vdi 
khung xe ho&c vo xe. 


He th6ng treo la t$.p hop tat ca nhung chi tilt tao nen lien ket d&n h6i 
giua banh xe va than vo hay khung xe nh&m thoa m2n cdc chuc nSng chinh 
sau day: 

1. Dam bao yeu cau ve d0 em diu trong chuyln dQng, t^o dieu kifn 
nang cao tinh tien nghi trong su dyng cua 6 to. 

Tinh ti0n nghi cua 6 to la tap hgp cac dilu ki£n nh^m d&m Mo duy tri 
sue khoe va giam thieu nhung mQt moi vat ly va tarn sinh ly cua con nguoi 
(lai xe, hanh khach). Cac dao dQng co hoc cua 6 to trong qud trinh chuyen 
dong bao gom: bien dQ, tan so, gia toe, ..., thong qua tinh ti$n nghi, c6 the 
anh hubmg toi trang thai lam viec cua con nguoi tren 6 to. 

2. Dam bao yeu cau v! kha n&ng tiep phan c&c thanh phan luc va 
momen tac dung gitta banh xe va duong nhkm t&ng toi da s\r an toan trong 
chuyln dQng, giam thieu s\r pha h6ng nen duong cua 6 t6, trong do mQt chi 
tieu quan trong la d6 bam duong cua banh xe. 
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Cac yeu cau la tong quat doi vai 6 to va dugc dam nhan nho he thong 
treo, cum banh xe, kha n&ng dan hoi cua than xe, su phan bo tai.... Doi vai 
cac loai 6 to khac nhau, mure do yeu cau cung khac nhau. Tren 6 to cha 
nguai (6 to con, 6 to buyt) yeu cau a mure do cao horn so v6i tren 6 to tai va 
doan xe. 

Sur lien ket mem giura banh xe va khung vo theo phuong thing dung la 
can thiet, nhung cung phai du kha nang de truyen cac tai trong. Su qua 
“mem” cua hf thong se dan tori: khong dam bao giu dung lien ket cua banh 
xe va khung xe, hay dan tai pha hong he thong treo. Su qua “cung” co the 
dan tai khong dap ung yeu cau ve giam tai trong dong cho xe. 

Khi banh xe chuyen dong tuang doi theo phuang thing dung doi vai 
than xe thuong gay nen cac chuyen donp theo cac phuang khac khong mong 
muon (nhu lie ngang, lie dpc ...) lam xau tinh an toan chuyen dong cua 6 to. 
Do vay can thiet phai han che tai mure co the diap nhan duac nhung chuyen 
dong khong mong muon do cua banh xe. Dieu nay ngay cang dugre quan tarn 
thich dang, dac bigt tren 6 to cha nguai co t6c do cao. 

Mat khac, qua trinh chuyen dong cua 6 to la qua trinh tieu thu nang 
luang cua d§ng ca, nhSm tao nen cac chuyen dgng thoa man muc dich van 
tai, cac chuyen dQng khac tieu hao nang luang dong ca gay nen t&ng luang 
tieu thu nhien ligu cin duac han che. Tren 6 to su tao nen lien ket dan hoi 
cua h? thong treo co the dan tai lac ngang thung xe, dich ngang cau xe qua 
muc, cac d|ch chuyen nay la khong mong muon, can han che tori muc co th L 
C£c dao dQng, ngoai anh hubrng tai chat luang chuyen dong, con la nguyen 
nhan gay nen rung va on. 

Do tinh chat chuyen dong cua 6 to nen he thong treo cua no co dac diim 
doi xung qua mat phing thang dung doc xe. 


3.1. PHAN LOAI, YEU CAU, CAU TAO CHUNG 

3.1.1. PHAN LOAI CO BAN HE THONG TREO 

Ngay nay tren 6 to su dung hai nhom Ion: he thong treo phu thuoc, he 
thong treo dQC lap. Sa do tong quat mieu ta tren hinh 3.1. 

C) thong treo phu thuQc (hinh 3.1a) cac banh xe dat tren dam cau 
lien, bo phan giam chan va dan hoi d£t giua thung xe v^ dam cau lien. Qua 
cau tao co the nhan thay: banh xe lien ket vai than xe thong qua dam cau lidn 
va he thong treo, nen syr dich chuyen cua mot ben banh xe theo phuang 
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thing dung so vcri khung hay vo, se gay nen chuyen vi nao do cua banh xe 
ben kia, chung ta co khai niem chung “phu thuoc” lan nhau. 



Hinh 3.1: Sot do he thong treo pity thuoc (a) va h$ thong treo dpc lyp (b) 

1. Bi ph$n <5&n hdi 3. Dim ciu cung 4. C&c ddn HSn kit cua h$ thing treo 

2. Bi ph$n giim chin 5. Bdnh xe 


Tren h? thong treo d$c lap, timg banh xe gin dpc lap vai than xe thong 
qua cac don, bo phan giam chan, dan h6i (hinh 3.1b). C&c banh xe “doc lap” 
dich chuyen tuang d6i vai khung vo. 

Nhu vay khai niem “dpc lap”, “phy thuoc” duprc hinh thanh tren ca sa 
lien kit cua banh xe va than xe (khung vo). 

Dua vao tinh chat dpng hoc cua ket cau, cac hp thong treo con chia nho 
ra nhiiu dang khac nhau. 

Hp thong treo cua 6 to tai, 6 to buyt dupe dung vai sa do phan loai nhu 
trinh bay tren hinh 3.2: 

Tren 6 to tai, romooc, ban ramooc, 6 to buyt hipn nay su dyng chu yeu 
la he thing treo phu thuoc, con tren mot so 6 to buyt hipn dai su dyng he 
thong treo doc lap. 

He thong treo tren con dupe phan loai theo: 

- Ket ciu cua bo phan dan hoi nhu: treo nhip Id, cac dang 16 xo xoin, 
thanh xoan, ballon khi nen, treo thuy khi..., 

- Ket cau cua giam chin: giam chan ong, d6n, gidm chan co ap suat 
trong bang ap suat khi quyen, giam chan co ap suat trong cao .... 

Cac he thing treo co the phan chia theo sy thay doi d^c tinh lam vipc: 

- He thong treo khong dieu chinh, 
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- He th6ng treo tu dpng dieu chinh (ban tich cue, tich cue). 



Hinh 3.2: Sor do phdn logti h$ thong treo o to tdi vd buyt 


3.1.2. CAC YEU CAU CUA HE THONG TREO 

Cac yeu cau chinh cua he thong treo noi chung nhu sau: 

- He thong treo phai phii hgrp voi dieu kien su dung theo tinh n^ng ky 
thuat yeu cau (tren duong t6t, tren nhieu loai dia hinh kh&c nhau) 
dam bao tinh em diu, tien nghi cua con nguoi va hang hoa tren xe, 

- Banh xe co kha nang chuyen dich trong mot gioi han khong gian nhat 
dinh ma khong pha hong lien ket dan hoi cua banh xe vdri than xe, 
dam bao kha n5ng lan em banh xe tren duong voi thoi gian toi da, 

- Quan he d6ng hpc cua banh xe phai horp ly va thoa man muc dich 
chinh cua hg thong treo la lam mem theo phuong thing dung, nhung 
khong pha hong cac quan hp dong l\rc hoc va dong hoc cua chuyen 
dpng banh xe, 

- Khong gay nen tai trong Ion tai cac moi lien ket vdi khung ho Sc vo, 

- Co do ben cao, gia thanh thap va muc do phhc tap ket cau khong Ion, 

- C6 dQ tin cay 1cm, trong dieu kipn su dung phu hop voi tinh n&ng ky 
thuat, khong gap hu hong bat thuong. 
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Ngay ca trong djch chuyen theo phucmg thing dung cua thung xe nham 
muc di'ch lam mem lien ket, song lai co the dan trii dao dpng qua manh (bien 
do gia toe, tin so...), dieu nay cung can khong che trong mpt girii han nhit 
dinh tuy thuoc va tinh chit van tai (hang hoa hay con ngurii). Do vdy tren 6 
to con va 6 to buyt cac yeu cau khat khe horn tren 6 to tai. 

Boi vrii 6 to buyt con dupe chu y them cac yeu cau: 

- Co kha nang chong rung, on truyen tu banh xe len thung, vo t6t, 

- Tinh dieu khidn va on dinh chuyen dong cao cr moi toe dp. 

He thing treo cua 6 to luon dupe hoan thien, cac yeu cau dupe thoa man 
dr cac muc do cao, bdri vay tinh da dang cua chung cung rit lorn. 

3.13. CAU TAO, NGUYEN LY CO BAN CAC B0 PHAN HE THONG TREO 

He thong treo co cac bp phan chinh sau: bp phan dan h6i, bp phan dan 
huong, bo phan giam chan. Ngoai ra, tuy theo yeu cau cua ket cau, con bd 
tri: thanh on djnh ngang, vau han che hanh trinh, vau tang cung, cac bp phan 
dieu chinh goc quay, cac bo phan dieu chinh goc ket cau banh xe, .... 

A. Bp phan dan hoi 

a. Tinh chat chung cua bp phan dan hoi 

Bo phan dan hoi la bo phan noi mem giua banh xe va thung xe, nhim 
dam bao giu “em diu” cho thung xe khi xe di tren cac loai dia hinh co mip 
mo. Bo phan dan hoi co the bo tri khac nhau tren xe, nhung cho phep banh 
xe co the dich chuyen theo phucmg thing dung. 

Mo ta tong quat viec bd tri bo phan dan hoi cua o to tren hinh 3.3. Bo 
phan dan hoi nim giua than xe va banh xe (nam giua phan dupe treo va 
khong dupe treo). Vdi phucmg phap bd tri nhu vay, khi banh xe chuydn dong 
tren during map mo, han che dupe cac luc dpng lrin tac d\mg len than xe, va 
giam dupe tai trong dong tac dpng tu than xe xuong mpt during. 

Bo phan dan hoi co thd la cac loai nhip la, lo xo, thanh xoan, buong khi 
nen, buong thuy luc, .... DSc trung cho bo phan dan hoi la do cung (ky hieu: 
C va dupe xac dinh tu cac thong so do dupe ciia bo phan dan hdi la: 

- Khoang bien dang (con dupe goi la chuyen vi): fdh, 

- Luc tac dong lrin nhit cua bo phan dan hdi: F zmax . 

< , 

Do cung trung binh tinh toan trong khoang bien dang Af z vrii khoang 
thay doi luc tac dpng AF Z la: 
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Th&nxe 
(Ph&n dij/pc treo) 


i 1 I i 1 i f. i 


Ph&n kh6n\} dupe treo 
Hinh 3.3: Bo tri bp p/tan dan hoi tren o to 


Do cung lien quan chat che toi tan so dao dong rieng (mot thong so co 
tfnh quyet den do em diu). Muon co tin so dao dong rieng phu hop vdi sue 
khoe cua con ngudi va an toan cua hang hoa cin co do cung cua he thong 
treo bien doi theo tai trong. Khi xe chay ft tai, do cung can thiet co gia tri 
nho, khi tang tai, do cung can Ion. Do vay co the co them cac bp phan dan 
hii phu nhu: nhfp phu, viu ty bang cao su bien dang .... 

So vdi trude day, dp cung cua bo phan dan h6i dupre lam mem horn hoac 
co kha nang thay doi do cung trong gidi h$n rpng, tao diiu kien cho banh xe 
lan “em” tren nen dudng. 

Luc tac dpng lcrn nhit tac dung len bp phan dan hoi F zmax co the so sanh 
vdi gia tri tai trong tinh F zt thong qua gia tri he so tai trong dong kj: 


Fzmax k(j. Fzt 

Gia trj he so kd co the cho biet muc do lam viec nang ni cua cac chi tiet 
trong he thong treo, va phu thuoc vao nhieu dieu kien: xe, dudng .... 

- 6 to tai (khong tai): k^ = 1,5 *2,5, 

- 6 to tai (diy tai): k d = 1,2 *2,0. 

Hanh trinh djeh chuyen cua banh xe (fb x ) nSm trong vung biin dang cua 
bo phan dan hoi fdh- Quan he gitfa hai dai lupng nay dupe goi la ty so truyen 
cua h? thong treo idh va dupe dinh nghTa: 

idh = fbx / fdh 
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Khi banh xe dich chuyen len gan khung cham vao cac vau ty han che, tai 
do l\rc thang dung se truyen true tiep len khung hay than vo va khong tiep 
tuc gay tai trong len bo phan dan hdi. Tai thdi diem cham vau ty, banh xe 
dich chuy€n het hanh trinh va d$t dupe fbxmax, bp phan dan hdi cung dich 
chuyen het khoang lam viec fdhmax- Gia tri i dh phu thuoc vao ket cdu. 

Hanh trinh dich chuyen cua bdnh xe thuong g£p tren 6 to ngay nay: 

A 

- O to con: fbxmax =110-5- 220 mm, 

- 6 to tai: fbxmax = 180-5- 280 mm. 


Qua do nhan xet: bo phan dan hoi cua 6 to tai lam viec cang thing hom 
so vai 6 to con va ket cau bo phan dan hoi 6 to tai can Ion va co do cung cao. 


b. Dactfiem chiu tai cua nhip la va thank xodn 

Tren 6 to tai, 6 to buyt, rornooc va ban romooc, phan tu dan h6i nhip la 
thuong dupe su dung. Ket cau nhip la bao gom ca nhip chinh va nhip phu 
deu la cac bo nhip ghep cung lai voi nhau. 


Neu coi bo nhip nhu la mot dam dan hoi chiu tai d giua va tua len hai 
dau, khi tac dung tai trong thing dung len bp nhip, ca bo nhip se bien dang. 
Mot so ede la nhip co xu hudng bi cang ra, mot so la nhip khac co xu hudng 
bi ep lai. Nhd su bien dang cua cac la nhip cho phep cac la co the trupt 
tuong doi voi nhau va toan bo bp nhip bien dang dan hoi. 

Thao rdi bo nhip la nay, nhan thiy ban kinh cong cua chung co quy luat 
pho bien: cac la dai co ban kinh cong (trong ch4 tao) ldn hon cac la nhip 
ngan. Khi lien ket chung lai voi nhau bang cac bu long xiet trung tarn, hay 
bo lai bang quang nhip, mot so la nhip bi ep lai, con mot so la nhip khac bi 
edng ra de tao thanh mot bp nhip co ban kinh cong gan dong nhat. Dieu nay 
thuc chat la da lam cho cac la nhip chiu tai ban dau (dupe goi la tao ung suat 
du ban dau cho cac la nhip). 

Khi chiu tai cac la nhip nay co the tiep tuc chiu tai hay la giam dan ung 
suat du. Trong ket cau cua cac bp nhip, deu chon theo ket cdu giam dan ung 
suat du. Nhu vay can phan bipt ro tinh chat chiu tai cho rieng tung la nhip 
nhu sau: 


Khi de rieng cac la nhip co ban kinh cong khac nhau. Khi ghep lai thanh 
bo cac la nhip chiu tai d dang co ung suat du ngupc chieu vdi trang thai chiu 
tai th\rc t6. Khi lam viec theo qua trinh tang tai: 
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Cac la nhip luc dau bien dang khlc phuc het cac bien dang du (ung suat 
du) trd vl trang thai khong chiu tai, sau do cac la nhip chiu tai theo ung suat 
do tai tr<?ng 6 to tac dung. 

Bilu nay cho phep giam dugc gia tri ung suat Ion nhat tac dung len cac 
la nhip rieng rS va thu nho kich thudc bQ nhip tren 6 to. 

Do la nguyen nhan: c&c la nhip dugrc chi tao co ban kinh cong khac 
nhau. Nhu vay tinh chit chiu tai va do bln cua la nhip dugc toi uu theo xu 
hudng chiu tai cua 6 to. 

Trong ket cau cua bo nhip khi coi la dam chiu tai thi ca dam se chiu tai 
theo huang tang dan khi tang tai, tuy vay cac la nhip lai co kha nSng thay d6i 
ung suat chiu tai theo phuang thuc bu ung suat du ban ddu. 

Mot s6 bQ nhip tren 6 to tai nho co mot so la phia ducn co ban kinh Ion 
han cac la tren. Ket cau nhu vay thuc chat la tao cho bo nhip hai phan khuc 
l^m viec. Khi chiu tai nho chi co mot so la tren chiu tai (giong nhu bQ nhip 
chinh). Khi bo nhip chinh co ban kinh cong b4ng voi cac la nhip dudi thi 
toan the hai phan cung chiu tai va do cung tSng len. Nhu the co the coi cac la 
nhip dudi co ban kinh cong ldn han 1^ bo nhip phu cho cac la nhip tren co 
bdn kinh cong nho han. 

Cac bQ nhip ph\i cua 6 to tai thong thudng b6 tri tren cau sau co nhip 
phu nhm tren nhip chinh cung dugrc che tao vdi ung suit du ban dlu. 

Vln dl tao ung suit du cho nhip la cung xay ra tuang t\r nhu d tren bo 
phan dan hoi la thanh xoan. Vdi thanh xoln do chiu tac dung de gay xoln 
thanh xoan, do do chieu xoan tao ung suat du ban dau cua cac thanh xo&n d 
hai ben cua 6 to se phai khac nhau, va khong cho phep lap lan. 

Tren bo phan dan hoi bang 16 xo xoan 6c dieu nay khong tin t^ii. 

B. Bq phan dan hirong: 

He thong treo cho phep cac banh xe dich chuyln thing dung, d moi vi 
tri cua no so vdi than xe, banh xe phai dam nhan kha nang truyen luc day du, 
thuc hiem nhigm vu “chuyen dong banh xe” cua 6 to. Bo phan din hudng 
phai lam tot chuc nang nay. Vdi moi hg thong treo, bo phan dan hudng co 
cau tao khac nhau va chung tao nen cac quan he: dong hQC (quy luat dich 
chuyen vi tri banh xe), dQng luc hoc (quy luat truyen lire va momen d cac vi 
tri cua banh xe doi vdi khung xe). 
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Quan he cua banh xe vai khung xe khi thay doi vi tri theo phuang thirng 
dung dugc goi la quan he dQng hoc. Trong moi quan h? dong hoc, cac thong 
so chinh xem xet la: su dich chuyen (chuyen vi) cua banh xe trong khong 
gian ba chiSu khi vi tri banh xe thay doi theo phuomg thing dung (Az). Tuy 
thuoc vao loai he thong treo, quan h? dong hpc cua chung cung khac nhau. 

Kha nang truyen lire a moi vi tri dugc goi la quan he dong luc hpc cua 
h? thong treo. Moi quan hp dQng hQc dugc bieu thi qua kha nang truyen cac 
luc (ba chidu) va cac momen (theo ba trge) khi banh xe a cac v\ tri khac 
nhau. 

Quan he dpng hoc va dong luc hoc dugc xem xet tuy thugc vao cac ket 
ciu cu the cua he thong treo. 

C. Bq phan giam chan 

a. Cong dung 

Giam chan dugc dung tren xe vori muc dich: 

- Giam va dap tat nhanh cac va dap truyen len khung khi banh xe Icin 
tren nen duang khong bang phang, nha vay in a bao ve dugc bQ phan 
dan hoi va tang tinh tien nghi cho nguai su dimg, 

- Dam bao dao dgng cua phan khong dugc treo a muc dQ nho nhat, 
nham lam tot s\r tiep xuc cua banh xe tren nen duang, nang cao tinh 
chat chuyen dQng nhu: kha nang thay doi toe dQ, kha nang on djnh 
cua cac luc va momen tac d\mg, kha nang dieu khi6n chuyen dQng. 

Ban chat cua qua trinh lam vipc cua giam chan la qua trinh tieu hao 
dong nang (bien dong nang thanh nhiet nang). Thuc ra qua trinh nay xay ra 
ngay ca vdi ma sat cua nhip la, khop trugt, khop quay cua cac 6 kim loai, 6 
cao su, .... Song qua trinh dao dong ca hoc cua xe doi hoi phai tieu hao dQng 
nang nhanh va co the khong che dugc qua trinh vat ly do, cho nen cac giam 
chan dat tren cac banh xe se thuc hien chu yeu chuc nang nay. 

Tren 6 to ngay nay chi dimg loai giam chan ong thuy l\rc co tac dgng hai 
chieu (tra va nen). (3 hanh trinh banh xe dich d4n gan khung vo (gQi la hanh 
trinh nen cua giam chan), giam chan giam bat xung l\rc va dap truyen tir 
banh xe len khung. 6 hanh trinh banh xe di xa khung vo (gpi la hanh trinh 
tra cua giam chan), giam chan giam bat xung luc va dap cua banh xe tren 
nen duang, tao dieu kipn d£t “em” banh xe tren nen va giam bat phan luc 
truyen ngugc tir mhi duang tdi than xe. 
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Hinh 3.4: Bo trigiant chan 
tren 6 to 


b. Cau tao va nguyen ly lam vi$c chung 

Giam chan tren 6 to dugc bo tri noi 
giua banh xe va than xe (hinh 3.4). Giam 
chan co the bo tri thing dung hay nghieng 
phu thuoc vao khong gian tren xe. Giam 
chan ong thuy luc c6 ciu tao giong vai xy 
lanh thuy lire bao g6m: xy lanh va pittong 
(di chuyen ben trong xy lanh). Phan vo 
dugc noi vai banh xe, true cua pittong noi 
vai than xe. Khi lam viec pittong di 
chuyen trong xy lanh. 

Sa d6 ciu tao giam chan trinh bay tren hinh 3.5. Cac phin chinh cua 
giam chan bao gom: xy lanh tao nen khong gian chua dau thuy luc, pittong 
di chuyen trong xy lanh. Tren pittong co cac van tiet luu chat long: van nen, 
van tra. Pittong di chuyen nha can pittong. Pittong giam chan chia xy lanh ra 
hai buong. 

Khi pittong chuyen dong, chat long bi nen chay tu buong nay sang 
buong kia cua pittong qua cac 16 tiet luu cua van trong pittong giam chan. 
Nap cua giam chan co cac vong bao kin va la ong dan huong true giam chan. 

Cau tao cac lo tiet luu nho va co cac van 
day theo dang mot chieu khong hoan toan 
kin. Trong trang thdi tinh (pittong khong di 
chuyen) cac lo va van luon ha tao dieu kien 
cho chat long (dau thuy luc) luu thong qua 
ngay tu khi mai lam viec. Chat long chay 
qua cac lo van (ung vai hanh trinh nen la 
van nen, ung vai hanh trinh tra la van tra) de 
dau luu thong. 

Khi lam viec, chat long co the luu thong 
qua cac lo van nen hay van tra (tuang ung 
vai hanh trinh nen hay tra), vai cac muc do 
khac nhau tuy thuoc vao do mo them cua van 
nen hay tra. Chat long luu thong qua cac lo 
nho cham, bai vay tren can pittong xuat hien 
cac luc can (co luc can nen, tra). 



Hinh 3.5: Sir dd cau 
tao giam cltdn 
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Ma sat sinh ra trong giam chdn do chat long luu thong qua cac 16 tiet 
luu, do ma sat giGa xy lanh va pittong, do ma sat giGa cac lop chat long tao 
nen nhiet, nhu vay ca nang bi chuyen thanh nhigt nang. Nhigt dugc toa ra 
moi truang nhSm tieu hao nang luong chuyen dgng. 

__.Cac dang giam chan 6ng hign dang dung bao gom: 

- Giam chan ong co hai 16p vo, 

- Giam chan ong co mot lop vo. 


Giam chdn mot lop vo dung cho 6 to con va 6 to buyt, tren 6 to tai 
thuang gap giam chan hai lop vo co ket cau truyen th6ng. 

c. Van de tieu chuan hoa trong lap rap giant chan tren o to 


Cac linh kien cua giam chan lap tren 6 to duac tieu chuan hoa theo cac 
nha san xuit chuyen biet. Cong nghe che tao giam chan thuy luc doi hoi co 
do chinh xac cao, do vay ngay nay cac nha lap rap, thiet ke 6 to dung cac loai 
giam chan dugc tieu chuan hoa. 


Do sir da dang cua ket cau, a tren xe cu the vife bo tri giam chan it gap 
tnrong hop dat thang dung (theo dieu kien ly thuyet: dap tdt dao dQng thang 
dung). 

Cac phuemg thuc hieu chinh k6t cau, nham thoa man giGa hai van de: 
tieu chuan hoa va ket cau cua 6 to, dan tai cac giam chan can b6 tri theo cac 
kha nang khong gian phu hap. Cach bo tri giam chan truac het phai thoa 
man kha nang theo cong dung d§p tat nhanh dao dong, tuc la phai co he so 
can phu hap de dap tSt dao dong. Dieu nay can thiet phai bo tri giam chan 
theo cac goc nghieng khac nhau tren he thong treo. Cac goc nghieng nay 
dugc bo tri theo cac goc nghieng doc va goc nghieng ngang. Cung vai ket 
cdu la vi tri b6 tri trong khong gian cua gam xe va cac dieu kign khac cua he 
thong treo cu the. Cac cau true va nguyen ly lam viec cu th6 xem trong tai 
lieu [1]. 

Do tinh chat dao dong cua 6 to tai va 6 to buyt phuc tap nen doi hoi 
khoang lam viec he so can thay doi trong giai han rong, vi vay tren mot so 
giam chan cua cac loai xe nay bo tri cac van lam viec vai hai trang thai: nen 
nhe, tra nhe, nen manh, tra manh. Dieu nay it gap tren 6 to con. 


Ngay nay tren 6 to buyt tien tien da su dung cac loai giam chan co dieu 
khien, Cac loai giam chan nhu vay khong thuQc pham vi tieu chuan hoa cua 
giam chan 6 to. Chung dugc cau tao danh rieng cho tung loai 6 to doi hoi 
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chat lugng tien nghi cao cap. Van de nay con dirge trinh bay a phan cuoi cua 
chuong nay. 

Mgt vai cac nha san xuat vai cac loai giam chin cho 6 to tai va 6 to buyt 
dugc neu trong bang 3.1. 

Bang 3.1: So li$u cua giant chan tieu chuan 


HSng 

KiSu 

Kfch thude (mm) 

H 

max 

(mm) 

mmSSJm 

mmmSm 

d tryc 

w&snnsfiia 

0v6 

Trd 

N6n 

nhd 

I6n 

Bosch 

Hai I6p vd 

T40 

15 

40 

57 

400 

■hlil 

EEI 


X 

T50 

20 

50 

72 

400 

17,0 

EO 


X 

T70 

28 

70 

110 

450 

30,0 



X 

F&S 

Hai Id^p vd 

T36 

15 

36 

55 

450 

8,0 

Hi 


X 

T45 

17 

45 

65 

450 

KBE9 

2,0 


X 

T55 

17 

55 

80 

400 

16,5 

EEI 


X 

T70 

22 

70 

95 

400 

30,0 

ESI 


X 

Delco 

Hai Id'p v6 

Exa 


25,4 

41 

290 

ESI 

■Ol 

X 

X 

32 

H3S 

32 

48 

290 

mm 

1,0 

X 

X 

Bilstein 
MQt I6»p v6 

B46 

11 . 

46 

50 

400 


E9 

mm 

X 

B60 

14 

60 

65 

450 

15,0 

6,0 


X 


Ghi chu: Luc can a v = 0,524m/s 


H: Hanh trinh lam vice max (mm) 

D. Thanh on djnh ngang 

Thanh on dinh ngang co tac dung lam giam goc nghieng ngang than xe, 
t\ic la lam t&ng tinh chat chuyen dong on dinh cua 6 to. Trong 6 to, thanh 6n 
dinh ngang thuong thay tren: ca hai cau cua 6 to buyt, cau truac (doi khi ca 
tren cau sau) cua 6 to tai. 

a. Cau tQO chung 

Cau tao chung thanh on dinh co dang chu: U, lam vi$c giong nhu mot 
thanh xoin dan hoi. Co hai dang bo tri: 

- Cac dau cua chu: U noi vai banh xe (dam cau), con than thanh oil dinh 
noi vai than xe nha cac 6 d& bang cao su (hinh 3.6a), 

- Tren mot so 6 to co dang bat ngugc lai (hinh 3.6b): hai dau cua chu: 
U noi vai than xe, than thanh on dinh n6i vai dam cau cung (he thong 
treo phu thuoc). 

Thanh 6n dinh ngang chi ch|u xoin khi co sg sai l£ch luc tac dung len 
hai dau (gay xoin) cua no. 
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Thanh on dinh ngang lap tren 6 to dupe coi la bp phan dan hoi phu vdi 
churc nang han che sp nghieng than xe. Thanh on dinh chi lam viec khi nao 
co sir chenh lech phan luc thang dung dat len banh xe. 

Voi nhung loai 6 to co yeu cau cao vl tien nghi d6i hoi bo phan dan hdi 
(nhip la, 16 xo, thanh xo&n, ...) co do cung nho. Kha n&ng gay nen momen 
chong lat cua bp phan dan hoi chinh nho, vi vay can thiet them vao he thong 
treo thanh on dinh ngang. 


Cac goc nghieng gioi han: 

- 6 to tai: (8 -rl4)°, 

- 6 to buyt: (6 -s- 8)°, 

- 6 to buyt co treo khi nen: (4 -h 6)°, 

- 6 to con: (4 * 6)°. 

Khi lam vipc 6 cac viing g6c nghieng ngang than xe gan gia tri giori han, 
momen chong lat dam bao can bang voi momen g^y lat thi he thong treo 
khong co mat phan tu dan hoi phu (thanh on dinh). 


£. Cac bp phan khac 

Ngoai cac bo phan kl tren, he thong treo cua 6 to con co cac bo phan 
khac trinh b^y duoi day. 

a. Cac vau cao su tang cumg va vdu cao su han che hanh trinh 
Cac vau cao su co the chia ra lam hai loai: 


- Vau cao su tang cung thuorng dat tren nhip la va ty vao phan biln 
dang cua nhip la, ket cau nay lam giam chi§u dai bien dang cua nhip 
la khi tSng tai, 

- Vau cao su vira tang cung vira hqn che hanh trinh lam viec cua banh 
xe la loai lap a dau va cuoi hanh trinh lam viec cua banh xe (dupe gpi 
la vdu han che hanh trinh). Cac vau han che hanh trinh tren thuorng 
dupe ket hop voi chuc nang tang cung cho bp phan dan hoi. Cac vau 
han che hanh trinh nay co khi dupe dat trong vo cua giam chan. 

b. Cac goi d& cao su 

Cac goi d5 cao su lam chuc nang lien ket “m6m”. No co mat a hdu hit 
cac moi ghep voi khung vo. Ngoai churc nang lien kit, no con co tac dung 
chong rung truyen tir banh xe len, giam tieng on cho khoang nguoi ngoi. 
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He thong treo co cac bo phan chinh voi cac chuc nang rieng biet nhu da 
noi a tren, nhimg trong thuc te, tren oto mot chi tiet hoac mot cum co the 
dam nhan nhieu chuc n&ng khac nhau. Do vay khi xem xet cdc loai he th6ng 
treo can phai phan ti'ch mdt each toan dien. 

Vi du or he thdng treo phu thuoc loai nhip la, nhip la vua la bo phan dan 
hoi vua la mot phan cua bo phan dan huong. C5 he thong treo Mc.Pherson bo 
giam chan vua co chuc n&ng giam chan vira co chuc nSng dan huong. 6 he 
thong treo thuy khi hoac thuy luc, bo phan dan hoi la cac xy lanh luc, dong 
thoi la bo phan giam chan.... 

3.1.4. DAC DIEM LAM VIEC CUA HE THONG TREO PHU THU0C 

Dac trung cau tao cua he thong treo phu thuoc la dam cau lien ket cung 
gitia hai banh xe. Tren cau bi dong dam cau cung thuong lam bang thep dinh 
hinh lien ket dich chuyen cua hai banh xe. Tren cau chu dong, dam cau vira 
lien k6t giua hai banh xe vua chua ben trong toan bp cum truyen luc cau xe. 
Su lien ket cau xe voi than xe thong qua dam cau va he thong treo. 

Su noi cung banh xe hai ben nhd dam lien gay cac trang thai dien hinh 
ve dong hoc dich chuyen nhu hinh 3.8a. 

Trong qua trinh chuyen dong, neu mot banh xe dich chuyen theo 
phuong thang dung (z) se xky ra cac chuyen vi phu (y, e, y) theo cac trpe tpa 
do anh huong toi cac chuyln vi cua banh xe ben kia va dan toi giam kha 
n^ng lan phang cua cac banh xe (hinh 3.8b). 

Mo ta tong quat cac luc tac dung dupe trinh bay tren hinh 3.8c. 

Anh huong cua cac luc va momen se co the gay nen cac chuyen vi theo 
cac phuong tuong ung. Su lien ket cung cua dam cau trong he thong treo nay 
xay ra ke ca khi luc va momen tac dong vao cac banh xe khac nhau (dieu nay 
luon xay ra trong thuc te). 

Uu diem cua he thong treo phu thuoc la: 

- Voi quan niem: khi tong ngoai luc theo phuong ngang tac dung len 6 
to Ion hon tong kha nang bam ben cua ca hai banh xe, se x^iy ra hien 
tupng trupt ngang. Neu dam cau lien, khi chiu luc ben (ly tarn, duong 
nghieng, gio ben) hai banh xe dupe lien ket cung, han che hien tupng 
trupt ben banh xe, 

- Cong nghe che tao don gian, de thao lap va sira chua, gia thanh thap. 
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Hinh 3.8: Cac chuyen vi, life, tndmen 

tac dung len h? thong treo phu thugc 

a) Xe chuyin dQng qua mQt g& cao (Z), 

b) Cdc chuyin vi, 

c) Life vd m6men tdc dung & bdnh xe. 



Nhugc diem: 



- Khoi lurgng phan lien ket banh xe (goi la phhn khong dugc treo) rkt 
Ion, dac biet tren cau chu dong. Khi xe di tren ducmg khong bang 
phang, tai trong dong sinh ra se gay nen va dap manh giura phdn 
khong treo va phan treo (thimg xe), lam giam do em diu chuyin dong 
cua 6 to. Mat khac, banh xe “va dap” manh tren nen dirong lam xiu 
su tiep xuc cua banh xe vai duang, 

- Khoang khong gian phia duai gam xe phai Ion, du dam bao cho dW 
cau thay d6i vi tri, do vay: hoac chieu cao trong tam se lorn, hoac phai 
giam bert the tich cua khoang chua hang cua xe. 

Vdi cac uu nhugc di£m tren, he thong treo phu thuoc dugc dung nhieu 
cho 6 to tai, 6 to buyt. 6 to tai nho co kha nang viet da cao cung dung he 
thong treo nay cho cau truac va cau sau. Con tren cac loai 6 to con co toe do 
Ion, doi hoi tien nghi cao thuang sur dung he thong treo doc lap. 
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3 A.5. BAC BIEM LAM VIEC CUA HE THONG TREO DOC LAP 

Tren he thing treo doc cac banh xe dirge lien ket vdi than xe thong qua 
cac kh£u don (khap ciu, khdp tru), do vay chuyen vi cua cac banh xe gan 
rihu khong anh hudng lan nhau (hinh 3.9). 

Cac kit ciu tren 6 to hien nay rat da dang ve kich thude, hinh dang va vi 
tri bi tri cac don, bdi vay quan he dong hoc cua chung cung kh&c nhau. 

Tong quat, neu banh xe dich chuyen tuong doi doi vdi khung xe (theo 
chuyln vj z dan hoi mong muon) se tao nen: 

- Bich ben vet banh xe Ay, 

- Goc lie ngang banh xe 5, 

- Goc lac dpc banh xe p. 

Cac moi quan he nay dugc goi la “quan he dpng hoc” cua hf thing treo 
doc lap. 

Cung can chu y rang: Khi hanh trinh dich chuyen banh xe cang ldn thi 
cac quan he dong hoc cang phuc tap va kho quan ly. Vi v$y, tren 6 to tai va 6 
to buyt, khi cin hanh trinh Ion cac nha san xuat se chon cac ket ciu khac 
nhau thich hpp. 

Tuy thuoc vao cac loai he 
thong treo doc lap bo tri tren xe 
ma quan he dong hoc cua chung 
cung khac nhau. Nhin chung, 6 to 
ngay nay co su thay doi gia tri Ay, 

6, p la rat nho, trong khoang dich 
chuyen thang dung banh xe (z) so 
vai khung. Tuy vay tren cac 6 to 
co yeu cau cao ve tien nghi va toe 
do cac moi quan h? nay van phai 
quan tarn thich dang vi cac nguyen 
nhan sau: 

- Sir dich ben vet banh xe Ay 
se lam banh xe mau mai 
mon, giam kha nSng tiep 
nhan phan lire ben. 



Hinh 3.9: Quan 
chuyen vi cua h$ thong 
treo doc lap khi banh xe 
dfch chuyen z 
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- Su lac ngang banh xe 8 gay nen giam kha nang lan ph&ng cua banh 
xe, gay mon lech banh xe va h^n che kha nang tiep xuc cua banh xe 
tren nen ducrng, 

- Su lac doc cua banh xe (3 lam thay doi phucmg chuyen dong cua 6 to^ 
lam mat quy dao chuyen dong mong muon, nguoi lai thuong xuyen 
phai dieu chinh vanh lai. Trong mQt so tai li?u hifn tuong nay duoc 
mieu ta bang thuat ngur “goc tu dieu khien banh xe”. 

Hien nhien cac chuyen vi nay la khong mong muon va can han che toi 
da, song day cung chinh la xu huong hoan thien cho cac ket cau he thong 
treo dpc lap trong tuong lai. 

Uu diem cua he thong treo doc lap: 

- Co trong luong phan khong treo rat nho, ke ca tren cau chu dong (cum 
cau xe: truyen luc chinh, vi sai vo cau ddt len than xe). 

- Khi cac luc va momen a hai banh xe khac nhau cac chuyen vi cua hai 
ben it bi anh huong, do vay dam bao kha nang on dinh chuyen dpng 
cua 6 to & toe do cao. 

- Khong gian gam xe it bi chiem cho do vay co kha nang giam chieu 
cao trong tarn 6 to, dieu nay rat can thiet voi cac loai 6 to con. 

Nhuoc diem chinh la: 

- Han che kha nang truyen luc ben giua hai banh xe, 

- Ket cau phuc tap, gia thanh cao, dac biet d tren 6 to co tai trong Ion. 

Vi nhung ly do tren, he thong treo doc lap thuong dung cho 6 to con va 
mot so 6 to buyt. 


3.2. HE THONG TREO TREN O TO TAI, O TO BUYT NHO 

He thong treo cua 6 to tai nho va 6 to buyt nho (minibus va modibus) co 
cau tao mot phan giong voi 6 to con va mot phan giong voi 6 to tai. Cac cau 
true giong 6 to con co the tim hieu trong tai lieu [1] - “Cau tao gam xe con”. 
Trong cuon sach nay chi trinh bay mQt so ket cau he thong treo phu thuoc 
dien hinh thuong gap. Phan Ion ket cau o dang he thong treo phu thuoc don. 



Ckwfns 4: HZ THdNG TREO 


95 


3.2.1. HE THONG TREO PHU THU0C LOAINHIP LA 

Vcri cac loai 6 to tai nho hay 6 to buyt nho hien nay dang su dung nhip 
la dai, it la, nh&m giam do cung nhip C nang cao kha n&ng em diu khi 
chuyen dgng. 

Cau tao he thong treo phu thuoc su dyng nhip la (ket cau truyen thong) 
cua loai 6 to nay bao gom: dam cau, nhip la, giam chan, thanh on dinh. 

Dac diem cor ban: co dam cau H6n noi gitfa hai banh xe. Hai dau nhip la 
noi voi khung xe thong qua khop quay va quang treo, tao dieu ki?n cho su 
bien d^ng cua nhip la a cac tai trong khac nhau. Phdn giua nhip la g^n vai 
can xe (d4m cau co the n^m tren hay duoi nhip la). Nhip la vua t^io kha nSng 
noi mem vai than xe va vua co kha nang co dinh vi tri cua cau vai than xe. 
Nhu vay, nhip la vua la bo phan dan hoi va vua la bo phan dan huang. 

A. Treo sau phu thu$c nhip la cua Toyota Hiace 

He thong treo phu thuoc nhip la su d\mg nhieu tren 6 to van tai da n£ng 
va 6 to yeu cau tinh ca dong cao. 


Tren hinh 3.10 la h$ th6ng treo cau sau chu dong xe Toyota 12 cho 
ngoi, dong ca d&t truac. Dam cau (3) la vo cua bo truyen luc chinh dugre n6i 
vai nhip nha cac bo quang nhip. Hai dau dam cau bo tri ca cau phanh va 
moay a banh xe (5). Nhip la (1) bao gom cac la nhip ghep lai, la nhip chinh 
dugc cuon tron or hai dau tao nen ede 6 quay khop tru. 



Hinh 3.10: Treo sau 
phu thuQc nhip la cua 
Toyota Hiace 

1. Nhip 16 

2. Quang treo 

3. Ddm c&u 

4. Gi£mch6n 

5. Ca chu phanh 

6. Khdp quay 


Dau truac cua nhip la c6 dinh tren khung xe va co the quay tuomg doi 
nha cac 6 cao su, d6ng thai co the truyen luc doc tir banh xe len khung va 
ngugc lai. Dau sau la khop tru di dong theo ket cau quang treo. Quang treo 
bo tri giua khung xe va ddu sau cua bo nhip. Cac luc ben co the truyen til 
khung xe qua khop tru, nhip la, quang nhip, dam c4u tai banh xe. Giam chan 
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(4) bit gitfa dim ciu va khung xe duac dat nghieng vl phia trong. He thong 
treo sau khong su dung thanh on dinh ngang. 

B. Treo sau phy thupc nhip la cua Mercedes-Benz 

Ciu sau bi dong cua xe Mercedes-Benz loai 12 cho ngoi co cau tao nhu 
tren hinh 3.11: nhip la (7) gom hai la mong, dau truac (6) co dinh tren 
khung, diu sau la quang treo (8), giam chan (1) dat nghieng vao trong. 

Nhip la co chieu d&i Ion dam bao do cung thap, khi it tai chi co mot la 
nhip chinh lam viec. Khi tdng tai la nhip duoi lam nhiem vu bo phan d^n h6i 
phu tang cung cho nhip. Vau ddt han che (4) dat gitia nhip va khung xe nhim 
qua tai cho nhip la. He thong treo sii dung nhip la mem vi vay da bo tri viu 
ty cao su kha m6m vua dong vai tro la phan tu ting cung cho nhip la, va khi 
da hi nen chat, vau con dong vai tro la vau han che hanh trinh banh xe. 
Thanh on dinh ngang (2) bo tri kep chung or giua vai dam cau, hai diu lien 
kit vdi than xe bing quang treo ngan. Nhip la co dp cung nho nhung bu lai 
thanh on dinh co kich thuac Ian tang kha nang on dinh ngang ma van dam 
bao chuc nang em diu chuyen dong. 

Hinh 3.11: Treo sau 
phu thudc nhip la 
cua Mercedes-Benz 

1. Gidm chin 

2. Thanh 6n djnh 

3. Bdn (Panhard) 

4. ViuhQnchS 

5. Dimciu 

6. Kh&p quay 

7. Nhfp 16 

8. Quang treo 



Be tang kha nang truyen luc ben tu khung xe xulng banh xe, tren cau 
sau co them don ngang (3), mot dau don ngang co dinh tren khung, mot diu 
noi vao cau xe nha khap tru cao su. Bon ngang nay goi la don “Panhard”. 

Cac he thong treo phu thuoc nhu thl, cac chuc nang chinh nhip la g6m: 

- Chute n^ng dan h6i theo phuang thSng dung. 

- Chuc nang dan huang: xac dinh vj tri cua banh xe khi dao dong, kha 
nang truyen luc doc, ngang va ca luc ben. 
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Chuc nang giam dap tit dao dong dirge dam nhan nha giam chan, ma sat 
giua cac la nhip, ma sat trong cac khop cao su. 

Su dung cac bo nhip la cho phep ket cau dom gian, nhimg chiem khong 
gian chiiu dai xe kha Ion (nhat la trong truong hop nhip co it la, dai) trong 
lugng phan khong dugc treo Ion. 

3.2.2. HE TH6NG TREO PHU THUOC LOAI LO XO XOAN 6c 

He thong treo phu thuoc su dung 16 xo xoin oc co uu diim ca ban la 
chiem it cho trong khong gian hon loai nhip la. Lo xo xoan oc thuomg dugc 
bo tri theo phuomg thing dung, do vay khong c6 kha n&ng truyen lire doc va 
ngang. Tren 6 to cac bo phan din huomg dam nhan chuc nSng nay bing cac 
thanh don lien ket. 

A. He thong treo sau cua 6 to minibus Toyota 

He thong treo sau su dung 16 xo tru (hinh 3.12) la bp phan dki hoi. 

Tren dam ciu (2) dat 16 xo tru (5) va giam chin (7). Lo xo tru dat thing 
dung giup cho viec truyen t6t tai trong thing dumg. Lo xo tru khong dam 
nhan cac chuc nang khac cua he thong treo, ma sat trong rit nho la uu vift 
cua ket cau nay. Giam chan dat nghieng trong va nam ben canh cum banh xe 
(8) nen hanh trinh banh xe va hanh trinh giam chan gan d6ng nhat. Cac goi 
da cao su day han che hanh trinh nim trong long 16 xo tru. Thanh on djnh (4) 
dang chu “U” tua len cau xe 6 giua nha cac 6 cao su da. Hai dau ngoM bit 
vai than xe. Thanh ngang Panhard (6) dai dam nhan truyen l\rc ben giijra ciu 
xe va than xe. 


Hinh 3.12: Cau sau 

Toyota (Minibus) 

1. 0dndu& 

2. D&m c&u 

3. D6n tr§n 

4. Thanh 6n <3inh 

5. Ldxotry 

6. Ddn Panhard 

7. Giim chin 

8. Cum bdnh xe 
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Dan huong cau xe thong qua hai don doc dudi (1), hai don doc tren (3). 
Don doc duoi co tam quay Oi, don doc tren co tam quay O 2 . Cac tam Oi, O 2 
gin a than xe. 

Mo ta dpng hoc banh xe trong 

h6 thong treo nay qua hinh 3.13. A8-0 


Khi chiu tai, banh xe dich 
chuyen len gan khung xe mot 
khoang Az, cac ddn quay xung 
quanh khdp treo gan lien voi than 
xe, tao nen dich dpc banh xe Al. 

Khoang dich nay cang nho khi 
chieu dai cac don dpc cang Ion va 
phu thupc vao viec bo trf toi uu 
diem lien ket cac khop quay cua 
ket cau don dpc voi than xe . 



Hien nhien cung voi s\r dich chuyen tam true banh xe, co the dan toi 
quay true banh xe mpt goc A5. Trong truong hprp cac don tren va duoi co 
cung kich thude chieu dai thi goc quay A5=0. Trong cac ket cau don dpc 
khac, chi^u dai cua cac don khong bang nhau, hoac bo tri cac don khong 


song song vdi nhau, se xuat hien goc quay banh xe A8. Goc quay banh xe A5 
nay dupe han chi toi da v& dupe bu hop ly boi su bien dang cua cac g6i do 
cao su dan hoi va su bien dang dpc cua banh xe. 



1 


a) Ahf); 

Am 



b) A1*0; 
Am 



C) Al*0; 
A&^O 


Hinh 3.14: Cac dang ket cau dien hinh cua h$ thong treo phu 

thupc Id xo xodn oc co don dpc 

a) Ddn dq>c b6 trl cung mQt phla; 

b) Ddn dQc b6 trl khdng song song; 

c) Ddn doc b& trl ngippe chiSu (cacdu Watt doc); 
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Lien ket cua thanh don doc nay dam bao sir dich chuyen song ph&ng cua 
tam true cau xe, ddng thoi dam nhan chuc n&ng chiu tai khi xuat hien l\rc dQC 
(l\rc phanh hay lire keo). Cac thanh don bo tri trong qua trinh lam vipc chi 
chju keo (hay nen). Cac ket cau nhu vay cho phep bo phan dan hoi 16 xo 
xoan oc chi dam nhan truyen luc thang dung. 

Mot so dang bo tri khac nhau, tuy thuoc khong gian cho phep bd tri cua 
dang he thong treo nay, trinh bay 6 dang so do cau tao tren hinh 3.14. 

Ket cau b6 tri nguoc chieu co the han che toi da sir quay true banh xe 
A8, do vay goc A8 se nho. 

B. Don truyen lye ben Panhard 

Trong cac ket cau su dung nhip la mem (it co kha nSng truyen lire ben) 
hoac dung 16 xo xoan oc dang tru hay con (hinh 3.12) khong co kha nang 
truyen lire ben, thuong co them don Panhard. Don nay co tac dung truyen luc 
ben tir khung xuong cau va nguoc lai. So do ket cau tren hinh 3.15. 



Khi chiu luc ly tam hay di tren nen duomg nghieng, luc ben truyen qua 
don Panhard giua than xe va cau (hinh 3.15a). Vi tri ban dau cua nSm ngang 
(hinh 3.15b) giup cho su dich ngang cau xe nho hon khi d|t n&m nghieng 
(hinh 3.15c). 
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cAu tao gAm 6 t6 tAi , 6 t6 buyt 


Viec nang cao kha n&ng truyen luc ben co thi khac phuc b&ng don 
Panhard nhung lai gay nen dich chuyln ben banh xe (truort ngang) khi di tren 
ducmg go ghe (hinh 3.15d), bdi vay de giam dich ben cua vet banh xe Al thi 
don thucmg co chilu dai idn va dat gan song song voi mat duong. 

Mot so ioai khac dat cac thanh don tren va duoi nam xien nhu tren hinh 
3.16. Viec bo tri xien (b) cac don dan hudng dam bao tao them kha nang 
truyen luc ben giua than xe va cau, khong dung don Panhard. 



a) *>) 


Hinh 3.16: Cac dang bo tri don dan hie&ng cua h$ thong treo 
phu tliuoc lo xo xodn oc 

a) Ddn bd tri thing c6 (Jdn Panhard; b) Ddn b6 tri xiSn khdng ddn Panhard 

Vifc su dung don Panhard va cac don doc can co cac goi d& cao su day 
co kha nSng dan hoi, dam bao khong gay on cho.khoang ngudi ngoi va 
truyen em l\rc ngang, luc doc. Song dieu nay cung dan toi tang goc tu xoay 
cau xe nhu bieu thi tren hinh 3.17, tuc la co kha nang tang tinh quay vong 
thua cua 6 to. 

C. Cff cau Watt 

Ket cau co don Panhard gay nen kha nang dich ben Al. Khic phuc hien 
tuong nay, mot so 6 to dung co cau Watt tuong tu nhu tren 6 to con. 
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Hinh 3.17: Hi§n tirpng 
Ur xoay cau do sir dan 

hoi cua goi cao su 

a ) Xe <Ti thing 

b) Cdgdcti/xoay 



Nguyen ly lam viec cua “ca cau Watt” trinh bay tren hinh 3.18. 

Khi b6 tri cac don dQC cung chieu (hinh 3.16), cau xe, banh xe bi dich 
chuyen mot gia tri A1 theo phuong doc bcri do sir t^ng tai trong thing dung. 



Hinh 3.18: Nguyen ly dich chuyen “c& cau Watt” theo phiromg doc 
a) Khi chju tii; b) Khi tSng tii 


Trong trucmg hop bo tri cac don doc ngugc chieu (hinh 3.18a), neu xuat 
hien dich chuyen Az tarn cau xe se bj djch chuyen theo phucng van toe v. 
Tat nhien, dieu nay se gay nen su quay banh xe mot goc Acp nao do (hinh 
3.18b), nhung sir bien dang tuc thai cua lop xe va cac goi cao su dugc bo tri 
sao cho anh hucmg cua goc xoay nay nho nhit. Cac lyc doc (lire phanh) khi 
do dugc chia deu cho cac thanh tren va duai. 

Ca cau Watt dung cho he thong treo phu thuoc con dugc bo tri theo mat 
phing ngang 6 to. Nguyen ly dich chuyen theo phuang ngang dugc trinh bay 
tren hinh 3.19. 
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cAu TAO gAm 6 t6 tAi , 6 t6 buyt 


Cac diem O cua cor cau lien ket vai than xe b&ng c&c khcrp tru co dem 
cao su. Khi banh xe dich chuyen mpt khoang Az ca cau tu bu de dam bao 
dich chuyen ben cua banh xe (cau) Ay=0 (hinh 3.19a). Khi than xe bi 
nghieng se gay nen thay doi vi tri cua cac diem lien ket theo chieu cao (tu O 
sang 01 hay 02), thanh can. bang bi xoay va giu cau xe khong bi dich ben, 
han che sir truat ngang cau xe (hinh 3.19b). 



Hinh 3.1$: Nguyen ly dich chuyen “ca cau Watt” theo phirang ngang 
a) Khi khdng tii; b) Khi diy tii 

Co cau Watt bo tri theo hai phuong doc va ngang xe d£u duoc toi uru ve 
ket cau de han che toi da cac anh huong xau co the gay ra. 


3.3. HE THONG TREO TREN O TO TAI VA O TO BUYT 

6 to tai va 6 to buyt cung co yeu cau tuong tu doi vai he thong treo nhu 
cac loai 6 to khac. Tuy nhien 6 to tai va 6 to buyt co mpt so dae diem khac 
biet can quan tarn khi phan tich va xem xet. 

Diem chung nhat vai 6 to tai va 6 to buyt (so vai 6 to con) la: 

- Tai trong Ion han, khoang chenh lech giila hai dieu kien tai trong 
(khong tai va day tai) rong han, 


- Van toe su dung trung binh thap han. 

Do do, ket cau cua he thong treo su dung da so la loai phu thuoc co dam 
cau cung. 


6 to buyt loai tieu chuan (Standard hay cac loai Ion han) co xu huang 
chuyen sang dung he thong treo phu thuoc co bo phan dan hoi bang khi nen, 
hay bo phan dan hoi ca khi ket hap khi nen, tu dong dieu chinh, cung vai cac 
giam chan thuy lire cho tat ca cac cau xe. Nha su dung cac bo phan ke tren, 
chat luang em diu, bam duang va do nghieng than xe co the dat dugc a muc 
cao. Mot so 6 to buyt thanh pho do yeu cau ha thap san xe nen dung he thong 
treo doc lap hai don ngang. 
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Tren 6 to tai thudng gap he thong treo phu thuoc, phan dau xe co buong 
lai nen he thong treo cho cau trudc co bo phan dan hoi phai mem, mat khac 
phin sau xe vdi muc dich cho hang nen co the khong bo tri giam chan. 

Tren ban roanooc va ramooc ket cau he thong treo tuong doi don gian 
giong nhu tren cac 6 to tai. Mot so loai doan xe, do yeu cau van tai chuyen 
biet, co trang bi he thong treo khi nen. 

Tren 6 to tai, 6 to buyt va 6 to chuyen dung co the gip cac dang bo tri 
cac cau nhu ke trong bang 3.2: 


Bang 3.2: Cac dang kit cau cau xe va h§ thong treo 


Logi 6 td 

Treo phy thuOc 

Logi dan 

Loai k£p 

H3BEEB 

Cau trudc dan 

X 



Hai ciu trudc gan nhau 

X 



C&u sau dan 

X 



Hai Ceiu sau gan nhau 

X 

X 


Ba cau sau gan nhau 

X 


X 


Qua ket cau cua 6 to co the chia he thong treo ph\i thuoc cua 6 to tai va 6 
to buyt thanh cac nhom chinh: 

- He thong treo loai don dung cho mot cau, 

- He thong treo loai can bang dung cho hai hay ba c^u gan nhau. 
3.3.1. HE THONG TREO PHU THUQC LOAI DON CHO M0T CAU 

Tuong tu nhu a he thong treo phu thuoc cua 6 to con, a day (hinh 3.20) 
su dung bo phan dan hoi la nhip la. 

Nhip la bao gom nhieu la kep 
lai voi nhau co kha nang dan hoi 
theo phuong thang dung. Cuoi hanh 
trinh nen vau ty cham vao khung xe 
han che dich chuyen cau xe so voi 
khung. Nhu vay tai trong thing 
dung truyen tu khung xe qua nhip, 
dam cau tai banh xe va tac dung len 
nen duong va ngugc lai. 

Tai trong theo phuong doc truyen tir khung xe qua gi & d5 nhip trudc, 
phan nua tren cua bo nhip la, dim cau tori banh xe. Bp nhip la day va cung, 



Hinh 3.20: So do cau tao h? thing 
treo phu thuQc loai don 
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cAu tap gAm 6 t6 tAi, 6 t6 buyt 


do vay dam bao kha n&ng truyen luc dpc tot han loai it la nhip mong. Khi 
cm xe dich chuyen theo phuomg tai trong, tam cau C se chuyen dong theo 
quy dao tron tam Oi ban kinh OiC. Nhu vay vi tri tam cau dugc xac dinh 
bang phan chieu dai phan nhip lien ket cau vai diem quay co dinh Oi. Diem 
quay O 2 la diem quay dong cho phep bo nhip thay doi kich thuac chieu dai 
khi bien dang. Nhip trong ket cau nay dong vai tro bo phan dan huong. 

A. Cau tao h§ thong treo trirfrc Hino 

6 to tai Hino co nhieu mau khac nhau, cac loai thong dung co ky hieu 
FF, FD, GD, GH deu su dung cac ket cau chung nhu nhau vai cac thong s6 
ky thuat cua he th6ng treo cho trong bang trong cac he thong treo cu the. 

So lieu cua he thong treo truac HINO 



FF 

FD 

GD 

GH 

Nhip Id 

DaixROng 

1400x80 

1300x70 

1300x70 

1400x90 

KSlQSmBKEKEKaEI 

10,11 

msssm 

10,11,12,13 

Giim 

chin 

H l^im vi$c 

260 

270 

270 

260 

Lmin 

390 

365 

365 

390 

Lmax 

650 

635 

635 

650 


Ket cau cu the cua cau truac 6 to tai Hino dugc trinh bay tren hinh 3.21. 

Bo nhip la (9) thuoc loai ban ellip dugc kep chat vai nhau boi bu long 
suot va cac kep (10) nhim chong xoay bo nhip khi chiu luc ben Ion. Cac la 
nhip che tao vai cac ban kinh cong nho dan theo chieu dai nham tao nen ung 
suat lap ghep ban dau khi bo chat lai vai nhau. Do viec tao ung suat ban dau 
ngugc chieu chiu tai, nen khi chiu tai Ion ung suat Ion nhat tren cac la nhip 
se nho va do vay giup cho nhip co do ben cao. Mat khac viec bo cac la nhip 
lai cho phep nang cao kha nang truyen luc doc va co dinh chac chan dam cau 
theo yeu cau dong hoc cua bo phan dan huong. 


Bo nhip co dinh vai cau xe (dam dang chu I) thong qua cac quang nhip 
(7). Khi chju luc doc ldn, nhat la khi phanh tren cau truac, quang nhip dam 
bao co dinh cau xe vai bg nhip, do vay can thiet phai dam bao xiet chat bo 


nhip vai cau xe. Su tu nai long quang nhip la trang thai khong cho phep, do 
vay oc bat quang nhip, cung vai quang nhip, thucmg che tao la vat lieu tot, 
ren min va dai. Phia tren cua bo nhip dat u cao su han che hanh trinh cua cau 
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xe. Khi cau xe dich chuyen len tren, vau ty cham vao khung xe han ch£ hanh 
trinh va dam bao tranh qua tai cho bQ nhfp la. 


il 


Hinh 3.21: Cau tpo 
thong treo trur&c phy thupc 

xe HINO 

1. GiA 66 tru&c 

2. Giim chin 

3. Viu h$n chi hdnh trinh 

4. Khung xe 

5. Gid 66 sau 

6. Quang treo 

7. Quang nhlp 

8. Dim ciu 

9. Nhfp fd 

10. Kepnhfp 

11. Goi tisa tru6c 

12. Miing 6$m vdt 



12 0 ^ 



a) Gdi 66 trw6c 


b) Gdi 66 sau 
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cAu tap gAm 6 TO tAi, 6 t6 buyt 


Giam chan (2) bat nghieng tren mat phing ngang xe chum vao phia 
tren. Cac cho lien ket voi khung va cau xe deu dung khap tru co 6 cao su 
day 20 mm dam bao giam rung dong cho budng lai va co kha nang tu lua 
trong ket cau khi xe hoat dong. 

Diem quay (11) cho phep nhip la quay xung quanh chot tru tao nen 
diem quay co dinh. Quang treo (6) cho phep bo nhip co kha nang dan dai 
khi chiu tai. Cac diem quay can thiet bom ma boi tran theo dinh ky. Cac gia 
d& nhip (1), (5) bat chat voi khung xe dam bao kha nang truy^n lire, momen. 

Tren treo truac cau dorn cua 6 to Hino 4x2, goc nghieng d<?c tru dung 
duoc bo tri boi mieng dem vat (12) dat duai nhip. Viec thay the mieng dem 
nay khong dung kich thuac gay sai lech goc dat banh xe, lam xau tinh dan 
huong cua oto. 

B. Cau tao cua h§ thong treo truo’c Huyndai 

O to tai Huyndai co nhieu mau khac nhau, cac loai thong dung co ky 
hieu theo tri s6 tai trong huu ich cho phep: 8 TON, 8,5 TON, 9,5 TON, 11 
TON, 11,5 TON, sir dung ede ket cdu 4x2 vai cac thong so ky thuat cua he 
thong treo cho trong bang. 

So lieu cua he thong treo truac: 


Ki§u 

Thfing sd 

Gid trj 

Nhip Id 

DdixROng(mm) 

1500x88 

DO cuTig(N/mm) 

450 

Giam chdn 
o’ v= 0,3(m/s) 

H Idm vide 

290 

Lmin 

430 

Lmax 

720 

Lgc can tra (N) 

4800 

Luc can ndn (N) 

1200 


Cdu tao he thdng treo truac 6 to Huyndai tai the hien tren hinh 3.22. 


H? thong treo co thanh on dinh ngang (6). Than thanh 6n dinh ngang 
bdt bang quang treo v6i than khung xe, dat ve phia truac cua dam cau (7). 
Hai dau thanh on dinh ngang bat voi dam cau. Cac quang treo co kha ndng 
xoay tren 6 cao su dam bao kha nang dich chuyen khac nhau cua cac dau 
thanh on dinh. Phan chiu xoan cua thanh on dinh bo tri n4m co dinh tren hai 
quang treo bat vai khung giup cho viec giam nho trong luong phan khong 
dugc treo. 
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Hinh 3.22: Cau tao h$ thong 
treo trie&c xe Huyndai 

1. Gi6 66 tru&c 

2. Gi6 66 sau 

3. Quang treo 

4. Nhlp 16 

5. Gi6m ch&n 

6. Thanh 6n 6jnh ngang 

7. D&m cSu 


Goc nghieng dqc tru dung dugc che tao tai cac cho treo dam cau boi 
viec bo tri lech kit cau cua gia da. Gia da trudc dat cao hon gia da sau vua 
b4ng gia tri goc nghieng dpc tru dung yeu cau. 

C. Cau tao cua he thong treo trudc 6 to Zil 131 

He thong treo trudc cau trudc chu dong dan hudng Zil 131 trinh bay 
tren hinh 3.23. 


Diem ndi bat cua ket cau nay la viec bo tri bo phan dan hoi. Phia trudc 
nhip la su dimg mieng dem de bat vdi gia dd trudc (1) thong qua chdt tru 
(khong dung ket cau cuon tron la nhip chinh). Phia sau dung ket cau quang 
truot (6): khi nhip dan hoi dau nhip trugt trong khe truot cua quang trugt. 

Tren be mat cua nhip chinh co mieng dem thep chiu mon. La nhip chinh 
thu ba dugc gap cong dam bao khi giam tai d§u nhip khong bi tut ra khoi 
khe trugt. Phia dudi khe trugt dung ong lot giam ma sat. Phia tren khe trugt 
co mieng dem dang mat cong tu lua. Nhd cau true mat cong tu lua, khi tang 
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cAu TAP GAM 0 TO tAi, 0 TO buyt 


tai dilm tiep xuc ban dau chuyen tu A sang A’, chieu dai lam viec cua bo 
nhip thu ngdn lai (L >L’) va t3ng dp cung cho he thong treo (hinh 3.23a). 


Viec tu l\ra duoc thuc hipn nhdr ma sat giua la nhip voi mieng dem, gay nen 
quay mieng dem va dich chuyen diem tiep xuc ve truac. 


1 2 3 4 5 6 



a) Si/djch chuyin <3iSm ti/a A 


Hinh 3.23: H$ thong treo truoc Zil 131 

1. Gdi <30 tru&c 4. Giim chin 7. MiSng ti/ li/a 

2. Khung xe 5. Viu ting cung 8. Dim ciu 

3. Viu h$n ch4 6. G6i 6& sau 9.Quang nhip 


10. Nhip 16 

11. Kpp nhip 


Tren ket cau c6n co vau tang cung (5). Vau duorc bo tri ndm 6 phan nua 
phia sau cua bp nhip la. Khi tai trpng gia tang, nhip bi bien dang va vau (5) 
tien sat gan Id nhip chinh, cho tai khi cham vao vau. Nhu vay chieu dai lam 
vipc th\rc sy cua bp nhip chi con khoang 2/3 chilu dai ban dau. Bilu nay cho 
phep tang dp cung cua bp nhip khi lam viec d tai trpng Ion. 

Nlu tiep t\ic tang tai, khoang each cua vdu han che (3) voi khung xe 
edng giam, cho din khi vau cham vao khung xe, ket thuc hanh trinh lam viec 
cua bo phan dan hoi nhip la. 

Cau truac cua 6 to cung bo tri goc nghieng dpc try dung thong qua viec 
bo tri lech cac g6i treo 6 da nhip phia truac va phia sau. 
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Xe Zil 131 la xe co kha n&ng ca dpng cao can hoat dpng tren dufrng xau 
do vay kit cAu nay dam bao cho h? thong treo lam viec co d<? ben cao. Tuy 
nhien, sir va cham cung thuang xuyen xay ra (ban dau cua vau t&ng cung va 
tiip sau la vau han che hanh trinh) mac du da dung vat lipu cao su giam An 
song cung khong dap ung tot dieu kipn chong rung, An khi xe chay tren 
duong xau. 

D. Cau tao hf thong treo cua hai cau tnro*c xe Huyndai 23 tan 

He thong treo cho hai cau truac bo tri nhu hai cAu don ghep lai. Cac 
:hong si ky thuat cho hai model 6 to 23 (8x4)va 25 tdn (10x4) nhu nhau. 

So lieu cua he thing treo truac (8x4 va 10x4): 


Ki4u 

WKilMESMM 

GiS trj 

Nhip IS 


1500x88 

ISBBI 

562 

GiSm ch&n 
a v= 0,3(m/s) 

H ISm vi$c 

240 

Lmin 

380 

Lmax 

620 

■SHSESmEJl 

4800 


1200 


Tren hinh 3.24 la he thong treo cua hai cau truac xe Huyndai 23 tan. 
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cAu tao gam 6 t6 tAi, 6 t6 buyt 


He thong treo nay duac hinh thanh tren co so hai he thong treo cho cau 
dcm. Moi he thong deu bao gom day du cac bo phan. Bo phan dan hoi nhip la 
loai ban ellip, co goi tua truoc va quang treo sau. Thanh on dinh ngang bo tri 
ve phia tnroc cua cac dam cau. Giam chan bo tri cho hai cau cung mpt loai, 
nhung co cac g6c bo tri khac nhau, nham tao nen kha nang toi uu dap tat dao 
dong theo chieu dai than xe. Goc nghieng o phia sau Ion hon cho phep khi 
than xe bi nghieng dpc hanh trinh cua hai giam chan gan nhu nhau. 

E. Hf thong treo cau sau cua Hino 

He thong treo ph\i thuQC loai don dung cho cau sau cua 6 to co cong 
thuc banh xe 4^2. Do tinh chat chiu tai cua cau sau trong khoang gia tri Ion 
hon vi vay thuong dung cac bo phan dan hoi co nhip phu. 

So lieu cua he thong treo sau: 


■HU 


FF 

FD 

GD 

GH 

Nhip chfnh 

■BH 

1400x80 

1300x70 

1300x70 

1400x90 

Day 

12 

11 

10,11 

12 

Nhip phy 

DaixROng 

1000x80 

900x70 

900x70 

980x90 

Day 

11 

9,10 

10 

nm 


Tren hinh 3.25 la he thong treo phu thuoc don co giam chan cau sau chu 
dong cua 6 to tai Hino, loai co tong tai trong nho hon 12 tan, than dai 5,2 m. 



ve hai phia cua cau sau phu hop voi khoang khong gian cua xe va tang 
cudng kha n&ng lam viec cho bo nhip. Phia duori bo nhip chinh co mieng 
dem vat (8). Mieng dem nay giup cho viec xoay cau chu dong nghieng len 
phia tren, tao dieu kien giam goc nghieng truyen lire cua true cacdang. 
Mieng dem vat duoc lap sao cho chieu day Ion nam a phia sau. 

Vau han che hanh trinh (7) dat tren khung xe, khi chiu tai Ion vau co the 
ty true tiep len be mat cua dam cau. 

Tuong tu nhu tren he treo phu thuoc nhip la, nhip la dam nhan la bQ 
phan dan hoi va chirc nang cua bo phan din huong. Nhip bao gom: mot bo 
nhip chinh (5) dat tren dam cau, mot bp nhip phu (2) dat tren nhip chinh. 
Nhip chinh duoc bo tri lien ket voi khung thong qua goi do truac (1) va 
quang treo sau (4). Nhip chinh va nhip phu duoc bo rieng va lap tren dam 


I 

{ 
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cau nhcr cac quang nhip (3) dai. Nhip phu chi lam viec khi cham vao gia da 
nhip phu, dat cr khung xe. 
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cAu tap gAm 6 t6 tAi, 6 t6 buyt 


Khi 6 to hoat dong d trang thai khong tai, nhip phu khong lam viec, khi 
xe day tai nhip phu diroc dua vao lam viec, bien dang cua gia da nhip phu 
cong vim giam be mat ti6p xuc va tao dieu kipn lira kha n^ng tiep xuc vcti la 
nhip phu tren cimg. 

Quan he l\rc va bien dang tac dimg len nhip goi la dac tinh dan hoi cua 
bo nhip. Tren hinh 3.26 la dac tinh dan hoi cua nhip co nhip phu, vau ty dan 
h6i. Duong dac tinh nay cang bam sat duong cong yeu cau (duong cham 
cham) cang t6t. 


Hinh 3.26: Quan h$ lure va 
bien dang cua nhip co nhip 
phu va vau ty dan hoi 


F. thong treo cau sau cua Huyndai 

He thong treo don dimg cho cau sau cua 6 to Huyndai: 8 TON, 8,5 
TON, 9,5 TON, 11 TON, 11,5 TON, cong thirc banh xe 4x2 deu sir dung cac 
kdt cau nhip la co nhip phu tang cudng khi tang tai. Cac thong so ky thuat 
cua he thong treo gom nhip chinh va nhip phu cho trong bang. 

So lieu cua he thong treo sau: 



Kiiu 

mUMESSESmWMEBSSM 

Nh(p phu 


jBB"nriii iii iiiiIuib 

1600x90 

1000x90 

Nhfp ia 


13 

12,10 

■iinHBi 

349 

1161 


Tren hinh 3.27 la he thong treo phu thuoc don cho cau sau chu dong cua 
6 to tai Huyndai loai co tong tai trong 16 tan (cau sau chiu tai toi da 11,5 
tan). 
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Hinh 3.27: H$ thong treo cau 
sau chu dpng cua o to Huyndai 


Bo phan dan hoi sir dung loai nhip la co tiet dien thay doi: day hon a 
giura, mong ve phia hai dau. Nha tiet dien thay doi hap ly nen ung suat tac 
dung len tung la nhip h(prp ly khi chiu luc hon loai nhip la co chieu day nhu 
nhau. 

Tren mat tua cua cau va nhip sir dung mieng dem vat nen dS xoay dugc 
true cua cau xe nghieng len tren mot goc khoang 2°. Cung vai viec b6 tri cac 
goi da lech nhau vai goc khoang 3° nen true cau xe co the nghieng tong cong 
so vai mat phang vuong goc 5°. 

33.2. HE THONG TREO CAN BANG DUNG CHO NHTEU CAU GAN NHAU 

6 to tai, ban romooc, ramooc co tai trong Ion doi hoi b6 tri he thdng 
treo nhieu cau cho khu v\rc cha tai nam phia sau. Cac he thong treo nhieu 
cau cung co mat tren cac 6 to dau keo. Cac he thong treo nhieu ciu doi hoi 
san deu tai trong tren cac cau, dam bao truyen tai trong on dinh tren nen 
duong trong moi dieu kien chuyen dong, ke ca khi trong tarn 6 to thay doi. 

Co the chia he th6ng treo nhieu cau nhu sau: 
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- Phan chia theo chuc nang dan huang: bo phan dan huang rieng biet, 
hay bo phan dan huang dung chung vai bo phan dan hoi la nhip la, 

- Theo so lugng cau xe bo tri tren he thong treo: hai cau, ba cau, bon 
cau. 

A. Cac so* do chung 

a. Bo phan dan hir&ng dong thcri la bp phqtn dan hbi: nhip la 

H? th6ng treo hai cau bo phan dan huang la nhip la co cac sa d6 ket cAu 
chinh duai day (hinh 3.28). 



Hin/t 3.28: Hp thong treo hai cau co bp phan dan huang la nhip la 


+ So* do a: 

Hai cau xe lien ket vai cac dau cua bo nhip la, Phan giura cua bo nhip 
lien ket vai khung xe qua mot goi tua quay. Bo nhip khi chju tai vua biAn 
dang theo phuong thang dung va co the quay xung quanh goi tira, dong vai 
tro nhu mgt don can bang doi xung. Cac cau xe khi chiu tai vira bi xoay 
quanh tam true cua no va dich chuyen theo phuong doc xe. Cac dich chuyen 
do dugc quyet djnh bai nhip la (chieu dai, do cung, cho lien ket). Su dich 
chuyen quay la khong co lgi neu bo tri cho cau chu dong do vay thuang thay 
k6t cau nay tren ede ban romooc hay ramooc. 

+ Sffdob: 

Sa do bo tri hai bo nhip nhu nhau dat each gan nhau. Cac dau nhip bo tri 
lien ket quay vai cau xe, phan giua lien ket vai gia da khung xe. Vai tro cua 
hai bo nhip cung tuang tu nhu sa do a, nhung do co cau true bo tri lien kAt 
vai cau theo he thong cua ca cau 4 khau (dich chuyen song phang) nen han 
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che dugc kha nang quay cau xe. Tfnh chat chuyen dich cua hai cau xe thuoc 
loai can bang (chia doi tai trong cho moi cau). 

+ So* do c: 

H$ thong treo nay co cau true gan giong vdi ket cau cau phu thugc dcm. 
Tren mot dau cua nhip la co lien ket quang treo vdi mot don quay (nam d 
giua he thong treo). Don quay dugc bo trf co mot diem quay noi voi khung 
xe tao nen kha nang can bing tai trong cho hai dau nhip cua hai cau. 

+ So 1 do d: 

Don quay bo tri lien ket can bing tai trong cho c£c dau sau cua hai bo 
nhip. Kha n&ng truyen luc doc thuc hien thong qua bg nhip he thdng treo. 

Do tinh chat san deu tai trong tinh nen cac sa do h£ thong treo nay dugc 
goi ten la he thong treo can bang. So do c, d tuy ket cau co phuc tap hon 
nhung lai co kha n3ng sir dyng cac ket cau cua he thong treo cau dorn chuyen 
sang dung cho 6 to hay rormooc nhilu cau (thuan lgi trong dong hoa ket cau). 

b. Bg phgti dan hir&ng rieng bigt 

He thong treo hai cau co bo phan dan huong rieng biet vdi cac sa do ket 
ciu chinh tren hinh 3.29. 

+ Sa do a: 

He thong treo sir dung bo nhip la la phan tir can bing tai trong cho cac 
cau xe. Hai dau bo nhip tua tren cac cau xe, dam bao kha n&ng phan chia tai 
trong thing dung. Cac don doc bo tri nam tren gia dd thuc hien dich chuyin 
cau xe va truyen luc doc. Ket cau nhu vay cac cau xe cung bi dich chuyen va 
quay khi lam viec. 





- HInh 3.29: Hg thong treo hai cau co bo phan dan hu&ng rieng bi$t 
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+ So dob: 

Sa do thay the kha n&ig truydn lire doc bang cac thanh don lien kit (goi 
ten la thanh giing cau). Bo tri cac thanh don lien ket theo dang co cau 4 khau 
hinh binh hanh giup cho cau xe khong bi quay khi ciu xe dich chuySn len 
xuong. Ngay nay, so do nay dung pho bien tren 6 to co he thong treo can 
bang cho hai cau sau. 

+ So do c, d: 

Cac so d6 nay dung cac don doc dam nhdn kha nang truyen luc doc giua 

cSu xc va than xe, do vay kha nang chia deu tai trong thing dung vln dugc 

thuc hien nha don can bang va nhip la. So do c, d gap tren rormooc, ban 
rormooc nhieu cau. 

c. H$ thong treo cho ba cau 

He thdng treo cho ba cau gin nhau thudng dung cho cac cau sau cua 
romooc hay ban rormooc co tai trong lorn (tai trong toi da tac dung len cac 
cau sau co the len tren 30 tan). Cac so do hay dung trinh bay tren hinh 3.30. 


Hinh 3.30: He 
thong treo ba cau 




+ So* do a: 

Bo phan dan hoi la cac bo nhip la, tai trong phan b6 thong qua cac b§ 
nhip va don can bang dat tren khung xe. Tren moi cau su dung cac thanh 
truyen lire doc. 

+ So* do b: 

Bo phan dan h6i he thong treo: nhip la va cac buong khi nen. He thong 
treo cac cau gan giong nhau, dam bao tinh dong hoa cao cum ciu va he 
thong treo. Tren he thong khi nen co kha nang tu dpng dieu chinh dp cung. 
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Mac du ket cau ca khi khong co kha n&ng can bang tai trong, song he thong 
co the san tai trong thong qua chuyen vi cau xe do ballon khi nen dam nhan. 

B. Cau tao 

a. Cau tao he thdng treo hai cau sau 6 to tai Mercedes Benz 2626 

Tren hinh 3.31 la cau tao cua he thong treo phu thuoc can bang dung 
tren hai cau sau cua 6 to tai Mercedes Benz 2626 K/AK. 



Hinh 3.31: H$ thong 
treo hai cau sau cua 
Mercedes Benz 2626 

1. Khung xe 

2. B6nh xe 

3. Ddn giing trSn 

4. Ddn giing du&i 

5. Nh(p 16 

6. Trgc cin bing 

7. Ciu sau 

8. Ciu gi&a 



He thong treo su dung so do pho bien dung cho hai cau sau phu thuoc 
(so do hinh 3.29b). Nhip la (5) day, ty tryc tiep tren cac diem tua cua cau xe 
(7), (8). Phan gitfa nhip la dupe bat voi true can bang (6) bang kh6p quay tu 
do. Nhip la dam nhan truyen luc thang dung va quay tu do tuy thupc vao vi 
tri cua banh xe tren duong. Cac dau nhip tua tren cau khong co kha nang 
truyen luc doc. 
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He th6ng treo bo tri tam thanh giang cau, moi cau lien ket bang 4 thanh: 
2 tren, 2 duai. Cac thanh b6 tri cheo nham dam b&o kha n£ng truyen lire ben. 
Mot dau cua thanh bat voi gia da khung xe, dau con lai bat vdi dam cau 
thong qua cac khdp cau. Ket cau tao nen ca cau 4 khau doi voi mot cau, do 
vay khi banh xe dich chuyen len xuong han che kha n&ng xoay true cau xe, 
dam bao truyen momen xodn voi cau chu dong. Cac thanh don lien ket dong 
vai tro bo phan dan huang. 

Tinh chat can bang he thong treo duoc mo ta a trang thai (hinh 3.32): 

+ Trang thai a: khi hai cau chuyen dong tren duang bang. 

+ Trang thai b: khi mot banh xe bi nang len mot khoang +h/2, banh xe 
con lai ha thap khoang -h/2, than xe khong chuyen dich (h=0). 

+ Tr^ng thai c: khi mot banh xe nang len mot khoang +h, than xe 
chuyen dich khoang h/2. 



Hinh 3.32: Tinh chat can bang cua h$ thong treo 


Do hai cau chuyen dich xung quanh tam true can bang nen tai trong tac 
dong len cac cau bSng nhau a cac trang thai. Ket cau cac thanh don va bo 
nhip dam bao kha n&ng san deu t^i trong thang dung va giam thieu sir thay 
doi chidu cao thung xe khi di tren dUong map mo. 

b. Cau tao h$ thdng treo can bang cua o to tai Huyndai 

Tren 6 to Huyndai he thdng treo sau can bang co c4u tao tren hinh 3.33. 

6 to co hai c^u sau chu dong, voi tryc chu dong noi xuyen thong va vi 
sai giu:a hai cau. He thong treo phu thuoc can bang bo tri vai hai diu sau. 
nhip la day phing co do cumg cao. Cac don giang tren va duai bo tri doc theo 
true doc cua xe. Phia tren bo tri mot don, phia dudi bo tri hai don cho mot 
cau. Don giang tren co phan lien ket vai khung xe nhd cac mat bich day. Cac 
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don giang che tao tiet dien chu I voi cac khop cau nam trong bac kim loai 
cho phep lap lan giua cac thanh. True can bang bo tri tren khung va dugc 
lien ket bai cac bu long chac chan. 



He thong treo can bang khong su dung cac vau h^n ch4 hanh trinh. Kha 
nang chiu tai cua loai he thong treo nay phu thuQC vao khoang each hai tarn 
true banh xe. Khi khoang each cang lan cho phep bo tri banh xe co kich 
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thuac Ion va kha nang chiu tai t£ng len. Hien nay tieu chuan tai trong cua 
qu6c te quy dinh theo khoang each true noi giua hai tarn cau. 

r A A A J 

c. Ket cau hg thong treo nhac cao mot cau 

Tren dau keo ban romooc chuyen dung, he thong treo su d\ing ca cau 
nang mgt cku nhu so do tren hinh 3.34. 

- Ket cau cho phep khi nang c&u giiia, tai trong toi da tren xe keo la 12 
t4n, cho phep thu nho ban kinh quay vong, nang cao kha n&ng ca 
dong khi chuyen dong tren cac loai duang xau. 

- Ket cau bo tri nang cau sau, oto co the phat huy t6c do len tai 120 
km/h do viec giam toi da l\rc can l^n tren banh xe. 




Hinh 3.34: So do bo tri h<> thong treo nang mgt cau 
a) NSng c&u sau; b) Ndng cAu gi&a 


Hang Mercedes Benz bo tri h? thong treo co kha nang nang c£u sau 
(hinh 3.35). H? thdng co bam thuy luc tu dgng nang cau sau khi t£i trgng 
thing dung tac d\mg len cac cau sau nho han 9 tan. Ket cau dung ca ciu don 
quay cho phep xy lanh tac d\mg theo phuang dgc xe, con cau xe dugc nang 
ha theo phuang thing dung. 

Hg thong nang cua hang Mercedes Benz cung con co ket cau tuang tu, 
nhung dieu khien bang khi nen (hinh 3.36). Cau giira dugre nang ha bing xy 
lanh khi nen (3), d£t canh cau xe. Viec nang cau dan tai khoa cung diem treo 
cau giua, nhu v$y banh xe cau sau chi dao dgng nha mgt phan nhip con lai 
(khoang mot nua chieu dai). K6t cau su dung voi hg thong treo khi nen. 
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5 



Hinh 3.35: H$ thong treo sau v&i cor cdu nang cdu thuy lyre 

1. Bom thuy h/c 3. GiA ning 5. Xy lanh thuy lye 

2. G6i d& nhip 4. Tryc quay 


Hinh 3.36: H? thong treo 
sau v&i ccr cdu nang cdu 
khi nen 

1. Nhip Id 

2. GiAm chin 

3. Xy lanh khi n6n 



Ngoai cac he thong ke tren con c6 cac loai he thong treo cho 6 to ddu 
keo 6x2 sir dung he thdng nang cau giua ket hop voi he thong lai cac banh xe 
cau giura (hang MAN UTX). 

Tren 6 to tai va 6 to dau keo con co cac he thong treo su dung bo phan 
dan hoi b&ng khi nen, voi cac bo phan dan huang phurc tap hon. Ket cau cac 
loai nay se trinh bay a phan sau (h£ thong treo khi nen) cua tai li£u nay. 

333. HE THONG TREO DUNG CHO 6 TO BUYT 

He. thong treo tren 6 to buyt dugc cau true phurc tap horn. Cac loai 6 to 
buyt truyen thong van sur dung phan tur dan h6i la nhip Id, mpt so sir dyng 
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treo doc lap voi bo phan dan hoi thanh xoin. Ngay nay mot so 6 to buyt co 
chat lupng cao su dung he thong treo khi nen. 

Xe buyt thanh pho la phuomg tien doi hoi co do em diu cao, can su phan 
bo tai cua cau xe dong deu, do vyy ket cau cua he thong treo co the gip: 

- He thong treo phu thupc truyen thong voi bp ph$n din hoi kim loai, 
giam chan co kha ning dap tit dao dpng nhanh va thanh on dinh 
ngang. Nhin chung cau tao da so tuong tu nhu tren 6 to tai, 


- Voi he thong treo phan tu dan hoi la khi nen, giam chan thuy luc (co 
dieu khien hay khong co dieu khien), thanh on dinh ngang dung tren 
cac 6 to buyt hipn dai. 


A. Hp thong treo cua 6 to buyt Super Aero City 

He thong treo cua 6 to buyt Super Aero City co nhieu mau (theo lyra 
chon). Loai 6 to tieu chuan co cau true dom gian giong voi 6 to buyt chung. 

He thon2 treo truac 

Tren cau truoc, hp thong treo su dung voi cac thong so ky thuat sau: 

- Chieu dai la nhip chinh: 1450 mm, tong so la nhip cua mot ben: 6. 

- Do cumg tinh cua bo nhip sau lip rap: 320N/mm. 

- Giam chan ong tac dung hai chieu voi he so can: khi tra 3050Ns/m. 
khi nen 1130 Ns/m, chieu dai max: 524 mm, min: 357 mm, duong 
kinh xy lanh giam chan 76,3 mm, kieu giam chan 50EE. 

Ket cau cua treo truoc dupe trinh bay tren hinh 3.37. 

He thong treo Co bo phan dan hoi co khi, cau true chung khong khac biet 
voi 6 to tai, tuy vay tren 6 to buyt cac chi tiet dupe xac dinh voi tinh tien 
nghi va on dinh tot hon do vay cac thong so cu the khac biet voi 6 to tai. Die 
biet trong ket cau su dung nhip la co so lupng la nhip nho hon 6 to tai nhung 
co the thoa man goc nghieng ngang cua 6 to ma khong cin dung thanh on 
dinh. 

Giam chan dupe l\ra chon toi uu, do vay chi bo tri voi goc nghieng nho 
(gan nhu nim thing dung) tao dieu kien co kha ning dap tit true tiep cac 
dao dong theo phuomg thing dung. 

Trong ket cau bo tri dat goc nghieng doc tru dung nho viec bo tri cac 
dau truoc va sau cua nhip khong song song voi mat duong, dieu nay cho 
phep cong nghe che tao dam cau don giin hon rat nhieu. 
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Httth 3.37: HQ thong treo trtr&c 6 to buyt Super Aero City 

1. Nhip Id 3. Giim chin 5. Quang treo sau 

2. Dim ciu 4. Diu treo tru&c 6. Quang nhip 



He thong treo sau voi ket cau loai treo dom. Cac thong so ky thuat ca 
ban cua treo sau: 

- Chi£u dai la nhip chinh:1700 mm, tong so la nhip cua mgt ben; 8. 

- Do cung tinh cua bo nhip sau lip rap: 447 N/mm. 


- Giam chan ong tac dung hai chieu voi hg so can: khi tra 3260 Ns/m. 
khi nen: 1330 Ns/m, chieu dai max: 640 mm, min: 415 mm, duong 
kinh xy lanh giam chan 76,3 mm. 

Ket cau cua treo sau dugc trinh bay tren hinh 3.38. Hg thong treo sau 
cua 6 to buyt co bo tri giam chan ong, nham tang cuomg kha nSng dap tat dao 
dong cho 6 to cha nguori. Giam chan co cung duong kinh xy lanh nhu o tren 
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he th6ng treo truac, tuy vay hanh trinh lam viec gan nhu gap doi, phu hop 
voi kha n£ng chiu tai Ion cua cau sau khi day tai. 



Nhip treo tren khung co g6c nghieng ve truac nho, tuang thich vdi goc 
b6 tri cacdang truyen luc, nha viec b6 tri lech cac diem treo truac va sau cua 
nhip. O to buyt co chieu dai kha Ion, do vay goc nghieng than cacdang nho. 
Ket cau sir dung dau treo truac cua nhip dat quang treo, han che dugc su 
dich chuyen cua cau xe khi phanh, dam bao giam toi da su xo doc hanh 
khach khi phanh gap. Nhip la bo tri nam duai cau xe giup cho chieu cao than 
xe thap ting kha nang on dinh ngang cua 6 to. 
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B. He thong treo sau cua 6 to buyt Renault 

6 to buyt Renault ngay nay su dung he thong treo khi nen, tuy vay 6 to 
loai tieu chuln co kit cau h| thong treo ca khi thong dyng. Tren 6 to buyt 
loai tieu chuan, he thing treo trucrc su dung nhip la voi he thong treo phu 
thupc tugrng tir nhu cr tren nhieu cac 6 to truyen thong. 

Tren h# thong treo sau su dyng treo doc lap (hinh 3.39). He thing treo 
sau bl tri don doc, danh phan khong gian cho vi?c lap dSt cacdang truyen luc 
cho cac banh xe chu dong. Co cau phanh sau la loai phanh dia co hai pittong 
thuy luc bo tri trong long banh xe vdi khoang khong gian Ion, giup cho vi$c 
thoat nhiet tot khi phanh. Toan b§ cym truyen lyc cau xe bit lien voi khung, 
giam nho dang ke khoi luong phan khong dugc treo nhim nang cao kha 
nang em diu khi chuyen dong tren duong. 
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banh xe nho. Ket cau nhir v£y, khi chuyen dpng a toe dp cao, cho phep han 
che su dich chuyen tarn true cau sau. 

Thanh xo&n lam viec mpt chidu, do vay tren thanh xoin ki hieu ro rang 
cho ben phai va ben trai. 


Mat cit cua he thong treo don dpc nay the hipn tr6n hinh 3.40. Qua mat 
cat co the nhan thay ket cau mac du co nhieu chi tiet, song cac chi tiet deu co 
hinh thu dom gian de che tao. Khi lap rap he thong treo, cho phep chiem it 
khong gian trong long banh xe. Ket cau tuorng doi hap ly va khoang khong 
gian bo tri dpng ca thuan lpi (dgng co nam sau cau xe). 

Voi viec sir d\mg banh dom tren cau chu dong cimg v6i he thong treo 
doc lap cho phep chieu cao san xe cua 6 to buyt thdp, thuan lpi cho viec len 
xuong cua hanh khach. Day la su noi bat cua ket cau tren cm sau cua 6 to 
buyt Renault. 



Ngay nay hp thong treo cua cac loai 6 to buyt tien tien sir d\mg voi cac 
ket cau phurc tap hon nhieu, trong do da so da sir dung cac hp thong treo co 
bo phan dan hoi b£ng khi nen cho phep tu dQng dieu chinh dp cung, tu dong 
dieu chinh chieu cao than xe. 
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C. Cac cau true hf thong treo trirdc 6 to buyt Mercedes Benz 
Tren hinh 3.41 la HTT trude 6 to buyt tieu chuan Mercedes Benz. 

Clu true la he thong treo ph\i thuoc bao gom: dim clu cung (8), ket hop 
vdi bo phan dan hdi khi n6n (2), hf thong treo sir dung ba don gilpg dan 
hudmg (5), (6) truyen lire dpc, don Panhard (7) truyen lire ben gitra than xe 
va clu, thanh on dinh ngang giup han ch4 g6c nghieng ngang than xe. 



Hinh 3.41: He thong trir&c d to buyt Mercedes Benz 

1. GUm chSn 3. D&m ciu 5. Ddn giSng du&i 7. Ddn Panhard 

2. Ballon khl n6n 4. Thanh 6n dinh 6. Ddn giving tr6n 8. Ddn ngang Idi 


Cac ballon khi nen dat tren dam cau va than xe dam nhan truyen tai 
trong thing dung. Ap suat khi nen dugc tir dong dieu chinh. 

Tren hinh 3.42 la he thong treo sau 6 to buyt tieu chuan Mercedes Benz. 
Cau true he thong treo theo loai phu thuoc dim cau lien (3). Clu sir dung 
bon don giang: hai don tren (4) dat thing, hai don duoi (2) d$t nghieng dam 
tao kha n&ng truyen ca lire doc va luc ngang. He th6ng treo su d\mg bon 
ballon khi nen (5) va bon giam chan (1), dam bao thufn lgi cho vife l\ra chpn 
kich thuac va dac tinh ballon theo tieu chuan cua cac nha san xuat khac 
nhau. Viec bo tri cac ballon khi nen yeu cau phai co gia treo (6) cung, che 
tao tir cac loai thep due day. Cac gia treo bat vai dam clu thong qua cac bo 
quang dam gibng nhu quang nhip. Cau sau chu dpng lien ket vdi dfng ca dat 
phia sau xe nhlm toi uu kha nang truyen lire keo. 
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Vcri ket ciu cua 6 to buyt tieu chudn, he thong treo cua Mercedes Benz 
co tinh tifn nghi kha cao, phu hgp voi viec van chuyen hanh khach duong 
dai, lien tinh hay chuyen dung du lich. 

Be phuc vu van tai hanh khdch trong thanh ph6, 6 to buyt tieu chuin 
tren da dugc thay doi ket cdu h$ thdng treo truoc sang loai hai don ngang va 
Me. Pherson. Nho do, 6 to ha thip dang ke chieu cao trong tarn, chieu cao 
s&n xe phu horp voi viec len xuong cua hanh khach. 



Hirth 3.42: H$ thong treo sau 6 to buyt Mercedes Benz 

1. Giim chin 3. Dim ciu 5. Ballon kht nin 

2. D6n giing du&i 4. Ddn giing trin 6. Gii treo 


He thong treo truoc va sau cua 6 to buyt thanh pho loai tieu chuan sau 
thay doi cua hang Mercedes Benz the hifn tren hinh 3.43. 

Bac diem noi bat cua xe la su dung hg thong treo truoc hai don ngang, 
voi bp phan dan hoi bang khi nen. B$ phan dan hoi khi ndn duoc dat tren gid 
do cum banh xe, phia tren cua ballon (4) dat true tiep len than xe. Tai trpng 
thang dumg truyen qua ballon xuong gia do va toi banh xe, do vay giam tdi 
cho cac don ngang tren va duoi. Cac don tren (1) va don duoi (5) ciu tao tvr 
thep 6ng tron dac lam nhigm vu dan huong (xac dinh vi tri banh xe), do vay 
cau tao nh6 gon danh khong gian cho viec bo tri ballon va cac cum cua hg 
thong lai. Cac don giang tren va duoi deu b6 tri theo dang chu V thong qua 
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cac khcrp cki. Than cua thanh on dinh ngang (3) bat tren khung xe, cac dau 
duai bat vdi banh xe. Giam chan bo tri tren gia bat cum banh xe kha gon. 
Ngoai ra, de tang cucmg kha nang truyen luc doc va luc ben hp thong treo 
con bo tri them hai thanh don cheo (2). Vori cau true nhu vay cac don ngang 
tren va dubi dugc giam tai toi da va trong luomg kdt c^u nho. He thdng treo 
ket hop vai cau true khung xucmg dang khung dan, cho phep giam thap 
chieu cao ski a phia dau xe, trong luomg ban than 6 to nho. 



Hinh 3.43: H$ thong treo ciia 6 to buyt Mercedes Benz O 404 

Tuy vay cau true hp thong treo cau truac cua xe kha phuc tap, cac khop 
cau (rotuyl) can thuong xuyen kiem tra de trkih ra long qua muc kih huang 
tai dong hoc cua he thong treo. 

D. Cau tao hf thong treo trubc cua 6 to buyt Setra S300NC 

Tren hinh 3.44 la he thdng treo truac cua 6 to buyt Setra S300NC. 

He thong treo dung cho 6 to buyt thkih pho, nen can ha thap ski xe 
bkig each su dung he thong treo doc lap kieu Me. Pherson. 
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He thong sir dung ballon khi nen (1) dat tren gia treo banh xe: phin dlu 
tren tua vao than xe thong qua dem cao su day co kha nang tu lira. Ballon 
khi nen duac cung cap khi bai he thong van khi dieu khien bang difn tu, va 
cho phep thay doi ap suit trong ballon theo che do tai trong tuc thoi (thong 
qua cam biin do chieu cao than xe). Giam chin thuy lire (2) tac dong hai 
chieu dat giua gia treo banh xe va than xe nhcr cac khap tru. 



a) 


b) 



Hinh 3.44: Hf thong treo trutde doc lap cua xe buyt 
a) C4u t$o treo tonic S300NC; b) So sdnh chieu cao kit cAu 

1. Ballon khf nen 3. Dutimg t£m try (Jung 5. Cum b£nh xe 

2. Gi6m chAn 4. Ddn du&i 


Don ngang (4) bo tri dr phia duoi va duac ghep bai thanh thep, khap ciu 
qua bu long bat chat. Chieu dai don ngang co the thay ddi, tuong ung voi 
goc ket cau banh xe yeu cau, nha lien ket bu long trong 16 dinh hinh ban 
nguyet. 

Cum banh xe (5) b6 tri tren gia da banh xe. Banh xe thuoc loai khong co 
sam va chieu ngang 16p thiet ke theo profin 80%. 

Vai each bo tri he thong treo tren xe S 300 NC nhu vay, so vai 6 to buyt 
tieu chuin dung trong thanh pho S215 SL (the he truac no sir dung h? thing 
treo hai don ngang), cho phep ha thap bac len xuong phia truac gan 40 mm, 
ha thap chieu cao toan bo dau xe 340 mm, dong thoi tao thuan lai cho viec 
quan sat cua lai xe. 

E. Cau tao h§ thong treo trutfc cua 6 to buyt MAN 

Tren 6 to buyt cua hang MAN sir dung he thong treo phu thupc, bp phan 
dan hii ket cau vai 2 hay 4 ballon khi nen, voi hp thong don quay bo tri theo 
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phiromg doc xe. Ket cau su dung 2 ballon khi nen cho cau sau chu dong va 
dong ca dat sau 6 to the hien tren hinh 3.45. 

Tren 6 to buyt chay duong dai, dong ca dat phia sau can thiet truyen lire 
keo len khung thong qua don doc, do vay h$ thong treo su dung don (3) vai 
khap cau (6 quay - 2) truyen lire doc. Ballon (6) khong co kha nSng tiep 
nhan cac lire theo phuomg doc va ngang, do vay he thong bo tri cac don (3), 
(4) dat nghieng thay the dbn Panhard. Don duoi co cau true vai do cung 
vung Qao, dam bao kha nang chiu u6n duoi tac dung cua tai trong thang 
dung. Don (5) bo tri dai ve phia sau nham tao khong gian dat ballon khi nen 
va giam chan (1). 



Hinh 3.45: Treo sau hai buong 6 to buyt Man 

a ) Scr dd kit ciu; b) So 6d truySn life doc; c) Ciu true tr6n m$t cdt 

1. Giim chin 4. Ddn trin 7. Ballon khi 

2. 6 quay 5. Gid d& 8. Dim ciu 

3. Ddn dudi 6. Dudi ti/a 9. Cym bdnh xe 

He thong treo tren cho phep ha thap san xe, nang cao tinh on dinh khi 6 

to chay a toe do cao. Tuy vay vai sa do ket cau chi ra a hinh 3.45b, he thong 
treo su dung don duoi dai, han ch6 dich chuyln doc (khoang A1 rat nho). 
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3.4. HE THONG TREO KHI NEN 

3.4.1. KHAl NIEM CO SO CUA HE THONG TREO KHI NEN VA THUY 
LITC - KHI NEN 

He thong treo khi nen, thuy luc - khi nen dugc su dung nhu mot kha 
nang hoan thien ket cau 6 to. Tuy vay vai cac loai 6 to khac nhau: 6 to con, 6 
to tai, 6 to buyt cung dugc ung dung vai muc do khac nhau. Pho bien nhat 
trong cac ket cau la ap dung cho 6 to buyt tien tien. 

A. Khai nif m co* su cua bo phan dan hoi khi nen 
a. Buong dan hoi dang xep va buong dan hoi dang gap 

Phan tu ca ban cua he thong treo khi nen la buong dan hoi khi nen 
(ballon), trong do moi chat la khi nen. Ngay nay ton tai hai loai buong dan 

h6i (hinh 3.46): 



viec, do vay dugc coi la 

dang khong ton tai Hinh 3.46: Cac dpng buong dan hoi 

pittong thuc. 

Cac lop song dugc dinh dang nha cac vong kim loai va co kha nang 
chong bien d^ng, va dap cao. Tu6i thg buong dan hoi dang xep hien nay 
chimg 500.000 km. Dg cung theo chu vi cua lap cao su kha ldn. Buong dan 
hoi dang nay chi co kha nang biln dang theo chieu cao. 

Buong dan hoi dang tru gap la dang co pittong, con dugc goi la “bu6ng 
dang mang”. Pittong dugc dich chuyln trong khi dan hoi. Buong co kha 
nang bien dang huong kinh lan. Bai vay tu6i tho cua vat lieu doi hoi cao. 
Hinh dang cua pittong la dang tru, hay con tuy thuoc vao hinh dang cua 
buong chua khi. Ben trong co the co 16 xo phu. Ngoai viec su dung cho he 
thong treo, buong dan hoi dang nay con g£p trong bo treo buong lai tren oto 
tai hay tren dem da g6i da mam xoay xe ban romooc. Loai buong nay ngay 
nay dugc dung rong rai vi kha nang thay doi dien tich lam viec Ion. 
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Moi cMt ben trong cac dang buong dan hoi la khi nen, boi vay ap lire 
khi nen trong buong dan hoi la ap luc cua he thong cung cap va ap lire duoc 
tao ra boi tai trong ben ngoai. 

N6u nhu coi F la tai trong dat len buong dan hoi, p a - ap suat khi quyen, 
p - ap suat khi nen nao do trong buong dan hoi, S la dien tich lam viec cua 
buong, thi tai trong F se bien doi phu thuoc vao ap suat p va dien tich S lam 
viec cua buong khi nen (vdi duong kinh dt,: S =n db 2 /4). Neu db thay doi theo 
chuyen dich z tao nen thay doi S, va kha nSng chju tai F se bien doi. Buong 
dan hoi dang xep cho phep thay doi dien tich S theo bien dang nen co kha 
nang tao su thay doi luc F theo yeu cau trong dai rong, vi vay tren 6 to buyt 
ngay nay hay dung. 

Tren hinh 3.47 bieu dien cac duong cong quan he F voi hanh trinh nen 
(z) khac nhau cua ba loai ballon: dang xep, dang gap pittong tru, va dang gap 
pittong co duong kinh thay doi. 

C5 buong dan hoi loai gap trong khoang lam viec nhat dinh, khi bi nen 
lai, co the gay nen gito dien tich lam viec cua pittong, do do can thiet phai 
tao dang pittong mot each thich hop. 



Hinh 3.47: Quan he cua Fvaz voi cac dang ballon khac 


b. Buong dan hoi co the tich phu 

The tich phu co anh huong ldn den duong dac tinh tai phan tu dan hoi. 
Cac the tich phu co the la budng du tru hay la hop du tru (hinh 3.48). 
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N§u tinh ca buong the tich phu Vd nay vao thi the tich lam viec tai trang 
thai tinh la: V t +Vd, khi chiu tai thay doi la V+V<j. 




Hinh 3.48: Buong the tich co the tich phu 

Cung vdi sir tang cua Vd ty le (V t +Vd)/(V+V d ) cang giam, co nghia la 
giam luc F. Neu Vd-> thi ty le « 1, co nghia la the tich khong thay d6i. So 
sanh vai buong dan hoi khong co the tich phu, thi the tich phu Vd lam giam 
thap do cung cua buong dan hoi. 

c. Dac tinh tai cua ballon ca ban 

Quan he vat ly co ban cua ballon dugc xem xet thong qua tai trong tac 
dung F va bien dang theo chieu cao z (F=f(z)). Cac quy luat chung cua khai 
niem ve nhiet khl dong hoc dugc van dung vao ket cau ballon dung tren 6 to. 
Neu coi buong la khong gian kin va sir thay doi nhiet do la khong dang ke thi 
quan he cua ap suat p va the tich V theo: 

p 0 V 0 n =pV n =const 

trong do: p 0 , V 0 - ap suat va the tich 6 trang thai tinh ban dau, 
p, V - ap suat va the tich a trang thai lam viec bit ky. 

Khi su bien doi the tich xay ra cham (n «1), quan he (F=f(z)) dugc goi la 
“dac tinh tTnh” cua buong dan hoi. 

Khi ap suat khong doi p 0 =const, dang dac tinh tai theo quy luat dang ap. 

Khi sir bien doi the tich xay ra nhanh (n «1,4), quan he (F=f(z)) dugc 
goi la “dac tinh dong” cua ballon. 
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Quan he cua dien tich chiu tai vai bien dang S=f(z), dien tich chiu tai 
vai ap suat khl nen ben trong S=f(p p ) va the tich ben trong ballon V=f(z) vai 
chuyen vi (z) duac goi la “dac tinh hinh hoc” cua ballon. 

Cac dac tinh duac thuc nghiem va xay dung thanh do thi. D&c tinh tai 
cua ballon dien hinh cho tren hinh 3.49. Cac gia tri ap suat p 0 khi z = 0 duac 
ghi tren cac dudmg cong cua ballon dang gap khi co the tich phu. 

Trong hinh ve cac qua trinh ly thuyet duac mieu ta a do thi (a). Cac qua 
trinh thuc t4 xay ra mieu ta tren do thi (b). 

- S? c F( kN ) +120+100 +80 +60 +40 +20 0 -20 -40 -60 -80 -100 (z) 

— . . — : D$c tinh tinh 60 

__ - : Ding 6p 

50 


40 

30 

20 

10 

0 

-z _ 0 _+z 

Tra Nen 

a) 

Hinh 3.49: Dac tinh tai cua phan tic dan hoi 

Qua trinh thuc te trong hoat dong cua 6 to xay ra thuang xuyen theo dac 
tinh dong vai tri so mu n = 1,12 -r- 1,38. Khi co vau ty han che hanh trinh 
bang cao su dan hoi, do doc cua dac tinh tai tai vung cham vau ty se Ion han. 

Do cung cua phan tu dan hoi C bao gom hai thanh phan: do cung do 
thay doi the tich V, do cung do thay doi dien tich S. Do cung cua buong dan 
hoi duac xac dinh bing thuc nghiem va can bam sat duang dac tinh tai yeu 
ciu (ly thuyet). Cac he thong treo su dung ballon khi nen deu bo tri cac he 
thong tu dong dieu chinh dp cung C theo tai trong dat len no. Cac he thong 
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dieu chinh theo nguyen tac dam bao thay doi ap suat khi nen cung cap tuy 
thuoc vao chieu cao lam viec tuc thoi cua ballon, tire la dieu chinh do cung 
C theo tai trong. 

Sir thay doi tan so dao dong rieng la rit it trong he thong treo co tu d$ng 
dieu khien, co the coi la tan so dao dong rieng khong doi. Do chinh la su 

hoan thien he thong treo trong su dung yeu cau. 

•% 

d. So sank bp p/tan dan hoi khi nen vd nhip Id 

So sanh chat lugng su dung nhip la va ballon khi nen trong he thong treo 
cua 6 to thong qua do thi tren hinh 3.50, qua do cung C va tan so dao dong 
rieng tren 6 to tai va 6 to buyt. 

Doi voi phan tu dan hoi nhip la: 

- Do cung C hau nhu khong thay doi, nen khi thay doi tai trong, dan toi 
thay doi tan so dao dong rieng, 

- Doi hoi vat lieu chat lugng cao tuong thich voi dieu kien lam viec 
nang nhoc a nhieu che do khac nhau, do vay vat lieu se mau hu hong 
do ben moi (dan toi giam do cung). 



a) DO cung C b) Tan so dao dQng rieng f 


Hinh 3.50: So sanh do cung C vd tan so dao dpng 
rieng f cua nhip Id vd ballon khi nen 


Doi voi phan tu dan hoi khi nen: 

- Co kha nang thay doi chieu cao tuy thuoc vao ap suat cung cap trong 
dai rong lam viec, 

- Ket cau phuc tap dan toi gia thanh cao, 
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- C&n thiet co ridng phan tu dan huang de xac dinh quan he dgng hoc 
va dong lvrc hoc. 

Vai cac uu nhugc diSm chinh trdn b<? ph£n ddn hoi bSng khi nen dirge 
dung chu y&u tren 6 to buyt. Mgt so doan xe ban romooc (dung vdri cac ban 
romooc chuyen dung cho hang hoa dd va) cung su dyng cac lo^i bg phan 
dan hoi cho 6 to ddu keo, mam xoay, ban rofmooc. 

Ngay nay cac loai ballon tieu chuan dugc su dung vdri vat lidu cao su co 
chat lugng cao, do vay cac lap cao su co tuoi thg dai, tham chi bang vai tuoi 
thg ky thuat cua 6 to. 

e. Mpt so dang buong khi n&n tieu chuan (ballon) 

Dac tinh dong lire hgc cua ballon dugc xem xet bai cac thong so chinh: 

- Chieu cao tinh cua ballon z t (chidu cao can dat cua ballon), 

- Tai trgng tinh cua ballon F t , 

- Tai trgng max cua ballon F max , 

- Khoang hanh trinh lam vige Ztra, z n ^ n , 

. - Ap lire khi nen trong ballon (p m i n - pmax), 

- Dien tich lam vige S t hay la he s6 bien d6i dign tich lam vide U t . 



Hinh 3.51: Cac thong so ballon 

Hien nay ede dang ballon dd dugc thiet ke theo tieu chuan cua ede nha 
san xuat. Cac loai ballon tidu chuan ldp tren 6 to tai vd 6 to buyt nhu trinh 
bay tren hinh 3.51 va cac bang so lieu kem theo (bang 3.3 va b&ng 3.4). 
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Bang 3.3: Cdc loqii buongxep tieu churn (hinh 3.46a) 



WShm 


Dmax 

mm 

Zt 

mm 

Z tri 

mm 

Zn6n 

mm 

V 

dm 3 

Pmax/min 

MPa 

F209 

8,2 

3,6 

165 

150 

60 

80 

ra 

1,0/0,30 

F210 

18,6 

8,6 

250 

210 

80 

80 

3,8 

WEESSt 

F211 

KQQi 

19,0 

308 

200 

100 

125 

9,1 

0,8/0,03 


Bang 3.4: Cdc b(ii buong gap tieu chuan (hinh 3.46b) 



F max 

F kN 

Dmax 

z t 

Z ir£ 

Zn6n 

V 

Pmax/min 

■91 


kN 

■SiBQjEl 

mm 

mm 

mm 

mm 

dm 3 

MPa 

■ 

B70 

30 

24 

320 

245 

80 

80 

B9 


KOI 

B85 

35 

29,5 

370 

320 

100 

100 

KEEI 


warn 

B87 

25 

18 

267 

260 

100 

120 

Em 


m 

B103 

20 

17 

267 

260 

100 

90 

EEB 


E9 

B104 

35 

30 

370 

350 

180 

180 

17,7 


no 

B106 

25 

17 

260 

260 

100 

80 

mm 


no 

B107 

20 

14,7 

260 

265 

100 

80 

5,2 

0,7/0,13 

no 

B114 

31,5 

24,5 

310 

285 

140 

100 

■cm 

0,65/0,1 

ra 

B115 

35 

25 

325 

260 

100 

100 

EEB 


W3EM 

B119 

30 

24 

300 

260 

100 

100 

ESI 


4,8 

B120 

32 

32 

360 

310 

120 

120 

non 

0,5/0,1 

MKU 

B121 

28 

20 

300 

285 

1*20 

100 

Em 


no 

B143 

32 

32 

360 

310 

125 

135 

14,4 

EE23EI 

■DO 

B150 

35 

31 

370 

405 

180 

180 

ITiTil 


no 

B152 

28,5 

20 

300 

345 

200 

125 

no 


no 

B153 

WEnm 

31,5 

360 

375 

300 

130 

18,5 

0,5/0,03 

6,3 


Tren 6 to con ft sir dung cac dang ballon tieu chuan, thong thuong su 
dung he thong treo thuy luc - khf nen voi cac modun to hop giua bo phan 
dan hoi va giam chan, hay su dung bo phan dan hoi bang khi nen nap sin, 
khong nguon cung cap. 

B. Khai nipm co* so* cua bp phan dan hoi thuy luc - khi nen 

He thong treo tren 6 to noi chung ngoai viec su dung b$ phan dan hoi 
blng khf nen con su dung he thong treo thuy luc - khf nen. Ngoai chuc nang 
co ban cua bp phan dan hoi va hp thong treo, con nhlm muc dfch giu chieu 
cao than xe on dinh so voi mpt duemg voi cac che do tai trong khac nhau. 



















































































































































Thuc chat a day bo phan dan 
hoi dugc nap d^y vao ben trong la 
khi nen (a), hay nap vao ben trong la 
thuy lire va ca khi nen co ap suat cao 
horn moi truang (b). So do nguyen ly 
cua cac bo phan dan hoi ke tren 
dugc mo ta tren hinh 3.52. 

Ung dung ket cau he thong treo 
vai bg phan dan hoi bang thuy lire - Hinh 3.52: Sff do nguyen ly 

khi nen ket hgp vai kim loai duac cua bo phpn dan hoi: 

' ' a- Khi n6n; b-Thuy lye - khi n6n 

bo tri pho bien han. 

Cac dang modun t6 hgp: thuy luc - khi nen - kim loai cung vdi giam 
chan thuy lire dung tren 6 to con va 6 to buyl nho dugc the hien tren hinh 
3.53. Nhbr viec to hgp ket cau do do kich thuac cac modun ggn. 




a) M6<Jun khi n6n - kim lo$i b) M6dun thuy ly c - khi n6n - kim loai 

va gi&m chin vd giim chin 

1. Bu&ng cip khi 1. Giim chin 6. Budng thuy lyc 

2. L6 xo xoin b£ng kim loai 2. L6 xo xoin 7. Ou&ng din thuy lyc 

3. BO ph$n din hdi khi nin 3. Binh tlch nSng 8. dng ndi 

4. Budng khi nin 4. Budng khi nin 9. Ou&ng nap thuy lyc 

5. Giim chin 5. Mang din hdi 

Hinh 3.53: Sot do ede dang modun dan hoi 
Uu diem cua loai ket cau nay la a cho: 

- Khi nen dugc nap san vai ap suat ban dau ma khong can su dung 
may nen khi (tren 6 to con thuang khong co may nen khi), 
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- CMt long co the dupe su dung cung chung vai mot so chat long chiu 
ap suat (nhu chit long trp lure cua he thong lai, d&u truyen dong thuy 
lyre EAT), 

- Ap suat thuy lure kha cao tao dieu kien cho viec thu gon the ti'ch ket 
c£u, de dang b6 tri tren 6 to con, 

- Khi hp thong thuy l\rc khi nen bi sir co, 6 to van con co kha nang hoat 
dong trong mot thoi gian ng&n. 

Ket hop vira dong vai tro cua bo phan dan hoi va vai tro cua bp phan 
giam chan, chung t^o thanh mpt modun to hop co kha n&ng thay d6i do cumg 
cua hp thong treo. 

3.4.2. Hg THONG TREO KHI NEN DUNG TREN OTO TAi, OTO BUYT 

A. Su do ket cau va nguyen ly hoat dpng 

Hp thong treo khi nen tren 6 to dupe hinh thanh tren co sdr kha nang dieu 
chinh dp cumg cua ballon theo chuy§n dich cua than xe. So do nguyen ly kit 
cau cua mot he thong dom gi&n trinh bay tren hinh 3.54a. 



Hinh 3.54: So do nguyen ly dieu khien bang van trirqrt va van di$n tie 

1. B&nh xe 4. Gid 7. 80 vi xCr ly 

2. Ballon khi 5. Van tarot co khi 8 .80 chia khi n6n 

3. Th&n xe 6. Cim biSn vj tri 9. Binh chCra khi n6n 
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S\i hinh thanh bp tu d$ng diSu chinh ap suat theo nguyen ly van trurgrt 
c<y khl (hinh 3.54a). C&c ballon khi nen (2) dupe b6 tri n&m gitfa than xe (3) 
va banh xe (1) thong qua gia dd banh xe (4). Tren th&n xe bo tri b0 van trugrt 
ca khi (5). Van tnrgt gin liln vdi bQ chia khi nen (block). Khi nen duQrc 
cung clp tu hg thong cung cip khi nen tbi block va cap khi nen Vao cac 
ballon. 

Khi tai trong tang len, cac ballon khi nen bi ep lai, dan toi thay ddi 
khoang each giura banh xe va than xe. Van trugrt co khi thong qua don noi 
dich chuyen vi tri cac con truQft chia khi trong block. Khi nen tir hg thong 
cung cap di toi cac ballon va cap them khi n£n; Hign tugmg cap them khi nen 
keo dai cho toi khi chieu cao cua than xe voi banh xe tro ve vi tri ban dau. 


Khi giam tai trQng hien tuong xay ra tuong tu, va qua trinh van truort tao 
nen su thoat b6t khi nen ra khoi ballon. 

Bo t\r dong dieu chinh ap suat nhb hg thong dign tir (hinh 3.54b) bao 
gom: cam bien xac dinh vi tri than xe va banh xe (6), bQ vi xu ly (7), block 
khi nen (8). 

Nguyen ly hoat dong cung gan giong vdi bo dieu chinh bing van trugrt 
co khi. Cam bien dien tu (6) dong vai tro xac dinh vi tri cua than xe va bdnh 
xe (hay gia do banh xe) bang tin hieu dien (thong so d^u vao). Tin higu dugre 
chuyen ve bo vi xu ly (7). Cac chuong trinh trong b0 vi xu ly lam viec va 
thi4t lap yeu cau dieu chinh b^ng tin hieu dign (thong so dau ra). Cac tin hieu 
dau ra duoc chuyen toi cac van dien tu trong block chia khi n6n, tien hanh 
dieu chinh lucrng cap khi nen cho toi luc he thong tro lai vi tri ban dau. 

Tu cac noi dung ly luan co ban da neu, rut ra cac van de edn quan tarn: 

- Buong khi nen khong co kha nang din hudng cau xe theo phuong 
ngang va phuong doc, bdi vay can co them cac phan tu dan hudng 
cho he thong treo, 

- Tren doan xe co the dung ket hgrp giua phan tu dan hoi kim loai (nhip 
la) va buong khi nen. Be dam bao chong va dap con phai bo tri them 
vau cao su giam va dap, 


- Ballon khi nen thuc chat la bo phaui dan hdi co kha n&ng di6u chinh 
chidu cao than xe, khong phai la mot khong gian gidi h^n trong 
ballon, ma la mot khong gian mb. Budng khi nen trong th\ic te khac 
vdi buong pittong la d cho: dign tich lam vige cua buong khi nen 
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khong co dinh ma thay doi phu thuoc vao su thay doi the tich buong 
khi va ap suat ben trong. Luc doc theo buong khi nen F phu thuoc 
vao dien tich lam viec thuc t6 va ap luc khi nen ben trong p, 

- Qua trinh lam viec thuc te xay ra, doi voi moi gia tri tai trong trong 
vung chiu tai tu trang thai khong tai tai trang thai day tai la cac 
duang cong bieu dien dac tinh tai a vi tri xung quanh vi tri (z s = ± 0 
chi^u cao van hanh cua xe). Nhu vay, trong he thong dan hoi khi nen, 
chieu cao than xe luon duac tu dong hieu chinh theo tai trong, 

- Chieu cao cua than xe so voi mat duang duac xac dinh toi thieu boi 
khoang each cua 3 diem, nen trong he th6ng dieu chinh khi n6n can 
co it nhat ba bo cam bien xac dinh chieu cao: mot cho cau truac, con 
lai hai bo cho cac cau sau, 

- Neu nhu khi chuyen dong tren duang xuat hien cac dao dong voi tan 
so cao, bien do nho, tuc la dao dong voi thai gian ngan, khong nhat 
thiet phai dieu chinh va khong can tieu hao khi nen, khi do trong bo 
van hieu chinh chieu cao can phai cau true sao cho ton tai su cham 
tac d\mg nao do. 

B. Ket cau treo trirfrc phu thu$c 

He thong treo cau truac su dung ballon khi nen a cac dang ca ban sau: 

- He thong treo Me. Pherson (xem hinh 3.41), 

- H? thong treo hai don ngang (xem hinh 3.43a), 

- He thong treo phu thuoc co don dan hudng dang bon khau va don 
Panhard. Kich thuac cua cac don dan huang va don Panhard dai 
nham giam nho su dich doc cua cau xe (hinh 3.55), 


- He thong treo hon hap kim loai, khi nen (hinh 3.56). 
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He treo hon hop kim loai - khi nen: nhip kim loai thudng dung mpt hay 
hai la loai tiet dien parabol, tai trong thang dung se phan bo mot phan d&t 
tren ballon khi nen, mot phan d£t tren nhip la. 

BS thuc hi$n nhiem vu dan huong tren he thong cac don doc cung va 
nhip la dan hoi. Nhu vay nhip la vira lam nhiem vu dan h6i va nhiem vu dan 
huong. 

Cac nha san xuat tinh toan toi uu viec phan chia do cung cua cac phan 
tu nhip la va phan tu dan hoi khi nen, sao cho kha n&ng dieu chinh chieu cao 
tinh phu hop voi moi dieu kien hoat dong cua 6 to. Nho vay, ket cau bao 
dam duoc cac uu diem cua he treo nhip la - khi nen, va tan so dao dQng rieng 
duoc thay doi trong gioi han nho. 

C. Ket cau treo sau phu thuoc khi nen 

Xe tai loai vira (N2) trong he thong treo cac cau sau co ket cau: 

- Su dung hai ballon bo tri hon hop voi nhip la (hinh 3.57), nhip la (2) 
vira la bo phan dan hoi vira la gia do dudi cho ballon (1), 

- Cau xe d$t true tiep len nhip la tao dieu kien giam bdt so lugmg chi 
tiet nam duoi gam xe. Ballon dat sau tarn cau nen giam nho tai trong 
tac dung tao thuan cho viec lira chon cac ballon tieu chuan. 



Hinh 3.57: Treo sau hai buong hon hpp 

1. Ballon khi 3. C&u xe 

2. Nhip 16 4. Khung xe 


- Dung 4 buong dan hoi dang gap voi cac don giing duoi d£t thSng 
dam bao kha nang truyen lire d<?c, cac don tren bo tri cheo dam bao 
kha nang truyen tot lire ben (hinh 3.58). Cac ballon dat tren gia do 
cung nam ve hai phia cua cau xe. 
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Hlnh 3.59: Treo sau tdm ballon tren old 6x4 

1. Giim chin 3. Ddn tr&n, dutri 5. Thanh 6n djnh 

2. Ballon khl 4. GH <Kr ballon 
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- Cac cau sau chu dgng hay bi dong dung tam ballon khi nen (2) tren 
cac don doc (3), dugrc lien ket voi dtu nha he thong don hinh binh 
hanh (6 t6 Scania va Renault - hinh 3.59). H$ thong bo tri cac giam 
chdn (1) va thanh 6n dinh ngang (5) d6i xung. Cac ballon co cung 
kich thuac dat tren cac gia da cung (4), phan bo ve hai phia cua cau 
xe. H$ thong la tich hap cua hai he thong treo cau dan d$t cho cac 
cau sau, thuan lgi cho vi^c d6ng hoa cac chi tiet trong k6t cdu h? 
thong treo. 

D. Ket cau nang ha xep hang 

He thong treo tren xe 6x2 su d\ing 6 ballon: voi 4 ballon nho bo tri cho 
cau giua chu dpng thuong xuyen lam viec, con 2 ballon Ion dat tren cau sau 
(hinh 3.60). 



Hinh 3.60: Treo sau sau ballon , 

nang ha cau sau 

1. Giim chin 5. Thanh 6n (Tfnh 

2. Ballon khf nhd 6. Ballon khf l&n 

3. D6n tr§n, du&i 7. Ballon khl ning ha 

4. Gic> 6& ballon c&u xe 
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Cau sau co the nang ha khi can thiet (xep da hang hoa) thong qua mot 
ballon khi (7) dat giua khung xe va ca cau quay. Thuc hien nang ha cau sau 
bang each giam ho$c tang ap luc khi nen cua 3 buong tren cau sau. 

Mot ket cau khac dung he thong treo 6 ballon cung vai ca cau nang ha 
thing dung cho ciu giua (hinh 3.61). Cac ballon khi cua he thong treo dat 
true ti£p tren dim ciu cung. Xy lanh nang ha la xy lanh khi nen dang ballon 
khi cung dat tren dam cau. Nha he thong su dung khi nen nen ket cau phu 
hap vai may nen khi da co san tren 6 to. Su dung nang ha cau giura cung cho 
phep xe co kha nang thay doi chieu cao than xe phyc vu xep da hang thuan 
lai han. 

Nhu vay ngoai viec su dung pho bien tren h| thong treo cua 6 to buyt, 
tren 6 to tai cung co the gap ket cau co kha nang nang ha san xe trong phuc 
vu xep da hang hoa nhu tren hinh 3.62. 



Hinh 3.62: Dieu chinh 

chieu cao than xe 

a ) Hq thdp 6u6i xe 

b) He th&p <J&u xe 



b) 

£. He thong cung cap khi nen va tv d$ng dieu chinh chieu cao 

H? thong cung cap khi nen va tu dong dieu chinh chieu cao bang thiet bi 
ca khi cua 6 to buyt trinh bay tren hinh 3.63. 

Phin tu dan hoi khi nen lam vi^c theo nguyen ly sau: may nen khi (1) 
cap khi nen cho h£ thong qua k£t lam mat khi nen, tach hoi nuac (2), va van 
chia bon nga (3) den binh du trCt khi nen (4) va van an toan khi (5). Cac cum 
van dieu chinh (6) dieu chinh ap suat trong cac buong (9 va 11) phu hap vai 
tai trong cua oto nha van di$n tir (7) va cong tac dieu khien (8), tuc la dieu 
chinh theo chieu cao than xe giu a trong mpt khoang gia tri khong doi. 
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Cac van dieu chinh (6) cua buong khi nen bat chat tren khung xe va noi 
bang cac d6n noi voi cau xe. Khi tang tai, than xe ha thap xuong, cac don noi 
lam quay don cua van (6), ballon (9) va (11) dugc cap them khi nen co ap 
suit cao. Than xe se dich chuyen len cao cho den khi don quay cua van dieu 
chinh trcr ve vi tri trung gian, ket thuc qua trinh dieu chinh. Khi giam tai qua 
trinh xay ra ngugc lai. 



Hitth 3.63: H$ thong cung cap ... khi nen cua bp phpn dan hoi 

1. M&y n6n khf 5. Van an todn 9. Ballon khi treo ciu tm-irc 

2. SO tlch nutrc 6. Van diSu chinh khi 10. BO diSu chinh U/c phanh 

3. Van chia 4 ngi 7. Van 6i$n tCr 11. Ballon khf treo c&u sau 

4. Blnh chCra khi 8. C6ng tic (Jiiu khien 


Khi oto phanh dgt ngot, ap luc trong ballon khi nen dugc giu on dinh do 
cac van dieu chinh khi nen (6) cap khi cho ballon bi dong. Nha do dam bao 
cac chuc n&ng hoat dong lien hgp cua he thong khi nen toan xe. 

Tren he thong treo khi nen dieu khien difn tir cua oto buyt (hinh 3.64) 
dung bon cam biin dang dien tro (6) do khoang each giua cau xe va than xe. 
Cam bien (6) xac dinh khoang each giua cau xe va than xe. Khi t5ng tai cac 
buong dan hoi bi ep lai, lam quay don noi gin tren cau xe, cam bien thay d6i 
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vi tri va chuyen thanh tin hieu difn bao vi tri cua cau xe so voi than xe. Bo 
di6u khien trung tarn (7) nhan tin hifu dien va xir ly, chuyen lenh dieu khien 
cho van dien tir nam trong block khi nen (8 va 10). Van dien tir mo dirong 
khi nen theo dufrng cung cdp (1) ted binh chua khi nen (9) qua cac block khi 
nen c£p them ap suat cho ballon khi nen (2) va (3), nang cau xe (4) va (5) di 
len. 


9 



Hinh 3.64: Sa do cau true cua h$ thong dan hoi khi nen 

dieu khien di$n tir cua oto buyt 

1. Du&ngc&pkhl 5. Cdutru&c 8. Block khi n6n trutic 

2. Ballon khi tnr6c 6. Cim bi4n vj tri 9. Binh chCra khi n6n 

3. Ballon khi sau 7. BO vixCrly 10. Block khi nOn sau 

4. C4u sau 


Tuomg tu nhu vay cho khi giam tai. Khi nen thoat ra khoi buong dan hoi 
cho den khi vi tri cua cam bien vi tri tra lai vi tri ban dau. Chieu cao than xe 
luon dugc gift & mot vi tri ban dau tuong ung vdri tai trpng tinh. 

Van di^n tir con co kha nang giam thap chieu cao than xe cho hanh 
khach len xuong de dang nha mot cong tic vi tri bo tri ben canh nguai lai. 
Ngoai ra he thong dien tir con co den bao vi tri chieu cao than xe, giup nguai 
lai nhan biet cac trang thai lam viec. Ap suat lam viec tu dong cap cho cac 
ballon khi nen dugc dieu chinh nam trong khoang rong tir (0,2 -h 0,8 MPa). 

Tren oto dau keo ba cau (6x2) co kha nang nang cao mot cau sau nhim 
han che mai mon lop xe va giam tieu hao nhien li£u nha viec gidn luc can 
lan, nang cao kha n£ng co dong khi chuySn dong khong tai ho|c tai nho nhu 
da trinh bay a ph4n truac. Ket cau cua he thong treo dugc mo ta tren hinh 
3.65a, so do ket cau trinh bay tren hinh 3.65b. 
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Cau giua chu dong (2) dirge treo tren cac bp nhip la (1) vai mot dau 
quay n6i vai khung xe, con diu sau treo len gia da lien ket vai g\k dd ciu 
sau (4). Thanh 6n djnh ngang b6 tri a cau giura. Giam chin d$t sau cau giua. 

Ciu sau dat tren gia dd va bo phan dan hoi la 16 xo con kit hgp ballon 
khi nen. Giam chan dat ngay giua tarn cau. Ballon khi vira la bp ph$n dan 
hoi va cung la xy lanh khi nen nang ha cau sau. Khi tang ap suit trong 
ballon, gay ep 16 xo con va nang gia da len, dong th6i khoa cung cau sau. 
Vi6c nang cao va khoa cung ciu sau cho ph6p cau giu;a dao dpng qua diim 
tua quang treo. 



Hinh 3.65: Cau true cua h$ thong treo dieu khien di$n tie ndng hp chu sau 

1. Nhip Id 3. Ciu sau 5. Xy lanh khi n6n 

2. Citu chu dQng 4. Gi6 6& c&u sau 6. Ldxo 


Trpng luong c6a oto khi do chi dat len cau giua cua hp treo sau. Sir nang 
cau sau dugc tien hanh bang vipc tang chiiu dai buong nang khi nen thong 
qua van dieu khien dien tir, t\r dong lam vipc theo tai trpng hay thong qua ca 
ciu dieu khien cua nguoi lai. ECU co thi dua hp thong vao lam vipc 6 chi dp 
hai ciu chiu tai khi dp truot banh xe vugt qua giai han cho phep. Bing each 
do, cau sau c6 the khi lam viec (chiu tai) a ca che d6 khod hanh xe. 

Sa do hp thong khi nen dieu khien dipn tu nang ha cau sau trinh bay tren 
hinh 3.66. 
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Nang cau: Neu nhu cong tac chinh (1) hay cong tac (2) dugc dong, thi 
van dien tir (3) se dong v& khi nen tir binh chua khi nen noi voi van ro le khi 
(5) dirge mo nho van chia va bao ve 4 nga (4). Thong qua van dien tir (6) va 
van xa nhanh (7) khi nen cdp cho bucrng nang (8) va nang toan bo cau sau. 
Neu nhu khi nen dat 0,65 MPa, khi nen mo qua van an toan cap khi (9) vao 
xy lanh (10). Xy lanh (10) lam viec o che do moi, ddng thoi thiet lap lai che 
do didu chinh lye phanh (do viec nang cau xe len chieu cao than xe sS bi 
thay doi dot bien). 



Hinh 3.66: Set do cau true cua h$ thong khi nen 
dieu khien dign tut nang ha cau sau 

1. C6ng tcic chinh 5. Rcr le khi 9. Van an todn khi 13. C&m bien tii tngng 

2. Cdng tSc An 6. Van di$n tCr bao v$ 10. Xy lanh khi 14. Ro le giCr &p su£t khi 

3. Van &i$n tCr 7. Van khi nhanh 11. Cim bi6n phanh 15. Van lien h<yp phanh 

4. Van bio v$ 8. Ballon ning ha 12. Cpm ro le <fi$n 16. Van 6n djnh ip suit 


He thdng nay con co nhiem vu ket hop voi viec thay doi che do dieu 
chinh luc phanh cua he thong chong bo cung banh xe (ABS) va duoc goi ten 
la “AZR: bg tu dong thay doi che do hoat dong”. Van hoi ben canh cum van 
an toan cap khi (4) bao dam cho cau sau (khi da dugc nang) khoi bi tu roi 
xuong nen dufrng (do sir tieu thu Ion khi nen cua he thong phanh hay bi dot 
bien ho dong khi). 

Ha cau: Van di?n tu (3) dugc nha khoi vi tri nang cau do viec mo cong 
tac chinh (1) hay sir hoat dong cam bien qua tai trgng (13), lien hgp voi bo 
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dieu chinh lire phanh (11). Van giam ap suat (14) xa khi nen qua ro le khi 
(5). D6ng thoi ro le khi (5) dan khi tir van gia toe (7) qua van dien tir (6). 
Van giam ap suat (14) duy tri ap suat du nam trong vung 30 4- 60 kPa, ap 
suit du nay tranh giam manh ap suat cac buong nang khoi su dan h6i cua cac 
cau dugc nang. 

Ho trg khi khoi hanh: van (3) va (6) dugc dong boi cong tic chinh (1) 
va cong tac cua van lien hgp (15). Van ro le (5) dugc md nho ap lire khi nen. 
Khi nen truyen tai van dieu chinh (5) va qua van on dinh ap suat (16) voi gia 
tri 0,4 MPa, tdi van dien tir (6), dong thdi tdi van xa khi nhanh (7) den budng 
nang (8). Buong khi trong trudng hgp nay chi cap ap suat tdi 0,4 MPa. 

He thong treo khi nen thudng dung tren xe buyt (can chieu cao on dinh, 
thuan lgi cho vi?c len xuong 6 to, nang cao tien nghi cho hanh khach). Hien 
nay he thong nay da lip nhieu va dung cho ca xe tai, dau keo, doan xe. 

3.5. H$ TH6NG TREO TICH Cl/C VA CTNG DyNG 

Cac b6 phan dan h6i truyen thdng: nhip la, 16 xo xoin 6c, thanh xoin, 
giam chin thuy lire co cac dac tinh tuyen tinh va dugc coi la he thing dan 
hoi “thu dong”. Xuat phat tu cac yeu cau hoan thien he thong treo ngay nay 
da va dang hinh thanh cac loai he thong treo co chat lugng cao hom. 

3.5.1. CAC YEU CAU HOAN THIEN 

Cac he thong treo ctia 6 to hien dai cin thi6t phai dap ung cac yeu cau: 

1. Tinh tien nghi trong hoat dong cao, hay cu the la on dinh san xe: 

- Gia toe dao dong than xe nho, 

- Tan so dao dong rieng nho, khong phu thuoc vao tai trgng dSt len, 

- Dac tinh giam chan phu thuoc vao tai trong va trang thai hoat dong. 

2. Tinh an toan trong chuyen dong cao, can bang va on dinh chieu cao 
san xe: 

- Biin dong gia tri tai trong dong sinh ra phai nho, 

- Dong hQC cua chuyin vi cau xe khong phu thuQC vao t&i trong, 

- Co kha nang dieu chinh chieu cao than xe, 

- Chuyen vi bien dang dan hoi va gidm chan phai thich hgp, 

- Dam bao khoang sang gam xe. 
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3. Kh6ng gian b6 tri cac bp ph$n ket clu hp th6ng treo nho gQn: 

- C6 kich thuric bao ngoai nho, 

- Chilu dai k£t ciu ng&n, hay co the su dung truydn din blng day 
dien (drive - by - wire). 

4. Co kha n&ng dam bao thay doi chieu cao than xe: 

- Ha thlp trQng tarn khi chuyen dgng ri toe do cao, 

- Nang cao khoang sang gam xe khi chuyen dong tren during xlu, 

- Co kha n&ng diSu chinh do nghieng ngang than xe, 

~ Co kha nang dieu chinh do nghieng doc than xe giam l\rc can khong 
khi va on dinh chuyen dong. 

5. Co kha n&ng loai trir kha nang dieu khien sai cua ngurii lai (di6u 
khien thong minh) trong mot s6 truring hap: 

- Khi kich xe thay the banh xe tren during, 

- Khi co sir co cua b§ ph$n dan hoi, giam chan, during dan... 

- Khi co su c6 cua he thong dieu khien dien tur. 

Cac ket cau truyen thong khong the th\rc hipn dugc yeu cau nay, brii vay 
can thiet phai su d\mg cac loai he thong treo co kh& n&ig t\r dong dieu chinh. 

3.5.2. PHAN LOAI 

Hien nay cac he thong tu dong dieu chinh dugc chia ra lam: 

+ Theo muc d$ hoan thien: 

- Ban tich ege (semi - active suspension), 

- Tich cue (full - active suspension). 

+ Theo dang cung clp nang lugng dieu chinh: 

- H6 thong hri, 

- He thong kin. 

+ Theo d£c tinh dieu khidn cua he thong treo tich cue: 

- Dieu khien nhanh, 

- Dieu khien qua trinh (cham). 

Viec hoan thipn hp thong treo lien quan tod: gia th&nh cua thiet bi, tieu 
hao nang lugng trong qua trinh dieu chinh, khong gian bo tri thiet bj,.... 
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Do vay, viec thoa man cac yeu cau neu ra cung a cac muc do khac nhau. 

Cac so do va dac diem ky thuat chi ra tren hinh 3.67 cho phep phan biet 
tong quat giua cac he thong dan hoi thu dong, ban tich cue, tich cue. 





3 . 

Khoang 


NSng 

lyp'ng 

Cam bi§n 


a) H$ thong 
treo thy dpng 

b) H$ th6ng treo 
b£n tich ci/c 

c) H$ thong treo 
tich cue (ch$m) 

d) J H$ th6ng treo 
tich cue (nhanh) 



Nho 

Lan 

Lan 

So lugng it 

So lugng nhieu 

So lugng nhi£u 


HInh 3.67: So sank ede loai h$ thong treo 

A. He thong treo ban tich cue 

He thong treo ban tich cue la he thong co kha nang dap tit nhanh dao 
dong thing dung trong khoang lam viec rong. Khoang lam viec cua dap tat 
dao dong co the duoc tao nen bai su dieu khien thong qua num chon hay nhd 
dieu khien dien tu. 

Tren hinh 3.68a la he thong treo co giam chan lam viec theo vi tri num 
dieu khien cua 6 to Porsche 959. Tinh chat dieu chinh cua dao dong khi xe 
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cAu tao gAm 6 t6 tAi, 6 t6 buyt 


hoat dong dugc chon theo cac che do duong dinh truac theo y do su dung 
cua lai xe co the la: 

- Thanh pho/ xa 16/ lien tinh, 

- Duong ngln/ duong truong / duong dua (sport). 

Ba chuong trinh hoat dong dugc thiet lap san phu thuoc vao trang thai 
lam viec cua giam chan thong qua num chon tren bang dieu khien cua xe. 

Luc can cua giam chan se tang hay giam tuy thuoc va su tang hay giam 
cua toe d6 dich chuyen pittong giam chan thong qua viec thay doi cac 1§ van 
tiet luu de thay doi dong chay chat long ben trong (he thong Pypas). 



Hinh 3.68: He thong treo ban tick arc xe Porsche 959 

1. Ddng hd tdc (SO 3. BO diSu khiin di$n tCr 5. Block van cfiSu khiSn 

2. Num chQn 4. Giam chin 6. dm bien m$t du&ng 


Tren xe con su dung 3 che do dieu chinh khoang sang gam xe chon sin 
bang num chon, bo dieu khien dien tu (3) duy tri cac khoang lam viec trong 
vung dugc thiet lap (hinh 3.68b). Muc dich cua he thong thiet lap va dieu 
chinh chieu cao than xe nhlm dam bao kha nang hoat dong o toe do cao: 


- Duy tri on dinh goc nghieng ngang banh xe, 

- Toi uu he so can khong khi, ap lire khong khi tac dung len dau xe. 

Dap tat nhanh dao dong nha giam chan dugc dieu chinh la giai phap 
hieu qua doi vai viec hoan thien tinh tien nghi chuyen dong cua 6 to. Giai 
phap nay khong the lam hoan thien bang he thong thiet lap sin don gian, ma 





cAu tao gAm 6 t6 tAi, 6 t6 buyt 


h che do lam viec theo c&c thong tin cua tr^ng thai 

khien dien tu khong chi bo tri tren 6 to con, ma con 
3 to buyt va 6 to tai. 

>a do modun dan hoi b&n tich cue cua 6 to buyt bao 
i nang linh hoat thay doi d&c tinh nha van tu dong 
g dieu chinh co kha n&ng thay doi nhanh dong chat 
ng lam viec cua giam chan. 


Gidm ch&n 


!S 


s 

7,5 

q> 

X 

c 

5,0 

■<0 

£ 

Cft 

2,5 

c 

CO 

O) 

0 

O) 

c 

2.5 

Kb 

5 

CD 

5,0 

c 

o 

■o 

7,5 

O 

10 


BSSSB3S 


b) G6c nghi&ng ngang than xe khi 
vuxyt qua chuwng ngai don diqu 


tac dong cua chuyen dich nhanh cua cau xe, tao nen 
hep van de dam bao than xe dugc chuyen dong em 
n chiu anh huong true tiep cua dao dong banh xe nen 
ugng cung cap. 













TAO GAM 6 TO TAl, 0 TO BUYT 


Chit am? 3: HE th6ng treo 


i tnrac theo y do su dung 


ort). 

i ph\i thuoc vao trang thai 
j&ng dieu khien cua xe. 

tiupc va sir tang hay giam 
ua vifc thay doi cac 16 van 
(he thong Pypas). 



ce Porsche 959 

Block van diiu khiin 
Cdm biin m$t du&ng 


aang sang gam xe chon san 
khoang lam viec trong 
&h% thong thiet lap va dieu 
IkD^t dong a toe do cao: 

S 

chi tac dung len dau xe. 

tic dieu chinh la giai phap 
ehuyen dpng cua 6 to. Giai 
| thiet lap san don gian, ma 


sau nay da su dung he thdng tu dong dieu chinh kha r 
loai ban tich cue khac tren 6 to. He thong tu dong ba 
dong tuc thai theo cac trang thai thuc khi chuyen dong 
hang BMW hay ADS cua hang Mercedes - Benz. 

So dd chung cua he thong dien tur dieu khien cac 
tren hinh 3.69 thuoc loai ban tich cue. 


Cam bien 



■s> 

X 


Nh£n du !i§u 
Xu ly du li$u 


Yinh toan du li$u xu ly 



Hinh 3.69: He thong dien tu dieu khien gi 

Cac cam bien bao gom: gia t6c chuyen djeh than 
lai (2), do ma buam ga (3), ap lire dau phanh (4), 
modun giam chan (5), toe do 6 to (6), chuang trinh lua 

Cac cam bien cung cap tin hieu va tren ca sa do cl 
phan tich dao dong thang dung, xac dinh cac gia tri t 
chuyen vi than xe tai cho b6 tri cac modun giam chan. 

He thong la ban tich cue vi khong thuc hien hoa 
dong: 

- Khong co cam bien xac dinh lire trong giam chai 

- Khong co kha nang tu chuyen sang che do lam 
dich chuyen cua cac pittong giam chan vuot qua 

















cAu tao gAm 6 t6 tAi, 6 t6 buyt 


Chirtrne 3: HE th6ng trfo 


ha nang dam bao or gia tri tai trong tinh tuc thai. 
un dan hoi cua banh xe khong tac dong them tai 
i khong bang ph&ng cua mat duong. Nhu vay co 
ang cao de virot qua map mo ma than xe khong bi 
han xe khong bi dich chuyen khi vugt qua chuang 
a them mot mach dieu khien phu thuoc vao chieu 
liu cho than xe d vi tri thiet ke. Viec nay de ra yeu 
circ phai co kha nang khac phuc chieu cao map 
i thai gian vo cung ngin (vai miligiay). Thuc hien 
cong suat chung 1 OkW de nang cao tinh tien nghi 
iho va 6 to buyt n£ng luong tieu thu cho tu dong 
nhieu. 



o nguyen ly cdc loai h§ thong treo tick ctrc 
) dieu khiSn 11. Ngudn cip khi 15. Pittdng, van 

K anhdSnhu&ng 12. Van ph&n ph6i khi gi&mchin 
m bi6n gia t6c 13. Van di6u hda 16. L6 xo xoSn 6c 

t tiSt lun 14. Binh ch&a dhu 17. Mddun ddn hdi 

i tyl$ bd sung 


He thong treo nhu th4 c\ 
xe vai banh xe so vdi h$ th& 
dugc giu on dinh trong khoi 
phai lan (chep hinh) theo hit 
trinh dich chuyen cua banh | 
thu dong. Vigc nay con lien ^ 
xuat hien a hanh trinh nen vi 


Quan he dong hoc tdt 
treo hai don ngang. Vigc 
huang la thuan lgi, vi mod 
dan huang. Bang each n&y^ 
viec tang ma sat va b6 tri ca 
cac khau lien ket. Anh hudi 
th6ng di£u chinh tu dgng cd 
Nhu vay co kha nang su dy| 
hai don ngang. Hien nay hf 
thong treo Mc.Pherson. 


De han che bat n3ng 1 l t 
so phuang an thiet k<§. Xuit 
mo mat duong bang h? thoi 
chinh chuyen dich cua thanj 
tuc, trong do he thong d&n ) 
bu vao phin the tich can b& 
khoi he thong. Ket cau cua p 
gan giong vai modun dan hb: 

Tren hinh 3.72c la h? tl 
chi dieu chinh chuyen djeh t| 

He thong su dung ballo 
nhieu nang luong, dugc the h 
khi edn phai co binh tich n3nj 
bao su chuy4n dich theo y& 
dugc tu binh tich nSng chinJ^ 
hai binh dugc thuc hign nhfcf 

Tren hg th6ng dan hoi h$ 
lay tu binh chtia trung t§m (di 






;Au tap gAm 6 t6 tAi, 6 t6 buyt 
i c&c thong tin cua tr^ng thai 

i b6 tri tren 6 to con, ma con 

to tich cue cua 6 to buyt bao 
d$c tinh nha van tu dong 
Ing thay doi nhanh dong chat 
bin. 

Tr/. 




lighting ngang thin xe khi 
0 qua chir&ng ng$i don dieu 

jfch nhanh cua cau xe, tao nen 
feiln xe dupe chuyln dong em 
Bp cua dao dong banh xe nen 


Chirfftip 3: HE THdNG TREO _ 

Kha n&ng tu dieu chinh cung giong nhu trong < 
hieu s6, dac biet la kha nSng ung xu nhanh su bien do 
va than xe. 

thong nay khong chi giup 6 to co kha nang e 
con co hieu qua cho viec giam goc nghieng doc va i 
Trong trucmg hop do can phai trang bi them he thong 
cac yeu ciu hoan thien cua cac trang thai on dinh. I 
goc nghieng ngang than xe cho bang do thi tren hinh ' 

- Khi vuert qua chuong ngai dorn dieu, 

- Voi hai loai giam chan thu dong truyen thong 
cue. 

Su thay doi do cung cua bo phan dan hoi tren 6 
tinh tien nghi trong su dung. 

Cung din phan bift hai phuemg phap: anh huonj 
xe do thay doi tuc thcri do cung va su dung bo phan dz 

Giai phap tren 6 to thuang gap la: 

- Dung giam chan tu dong dieu chinh vdri bp pha 

- Dung bo phan dan hoi mem cho phep tien han 
than xe ke ca tren cau sau. 

Dung bo phan dan hoi thuy khi co nhupc didm la 
lupng Ion. Ap luc thuy luc yeu cau len tai 10 MPa. \ 
nen co mot van dh can giai quyet la viec co dinh cac t 
chat lieu cao su hay nylon). Van de nay dupe giai qu) 
ket cau, chang han nhu bang cac bo phan din huan 
Luc do lai dat ra cac yeu cau ve khong gian cho cac 
khung vo. 

Hipn tai dang lua chpn hp thong giUa bo phan d 
luc, hoac la dung ca hai he thong nay ket hop voi d 
tuang lai. Trong tinh huong do can trang bi: cac ckn 
dipn tu, may nen khi hay bam thuy luc va cac bo ECL 

Tren bo phan dan hoi khi nen (hinh 3.71) lai con 
bi he thong ha hay he thong kin cho viec cap n5ng 1 
(hinh 3.71a) khi lay tu moi truang xung quanh va ne 
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Chiron? ?• he thOnc. 


hong yeu cau khong khi phai kho de bo sung khi 
ip san xe. Vide phan phoi khi nen can co cac van 
;n true tiep cho cac ballon. Nhu vay he thong ho 
khi nen. Be tiet kiem nang luong cho may nen khi 
;img cung cap cho ballon khi phanh. 

thong ha va he thong kin, qua so do, nhan thay 
ng khac nhau. Tren hinh 3.71b la he thong cua 
ng binh. Khong khi se dugc luan chuyen tir binh 
diong phai say kho. 



do hi* thong treo khi nen ban tick cure 
a) H$ thing h&; b) H0 thing kin 
f. Van dieu 6p 7. Binh chira 

5. M6 dun din hdi 8. Cdng tic 6p suit 

). Van mOt chieu 9. Van di$n tCr dio chiiu 


i chua (7) dir tru nam giua gia tri ap suat max va 
i. Sau khi ha thap san xe, may nen khi can chuyen 
ballon de nang cao san xe. Tren cac he thong nhu 
a phai nho hon trong ballon, do vay chn may nen 
ih chua co the tich Ion. Tir cac ly do tren, 6 to mai 
l he thong treo 16 xo xodn oc, ballon khi nen va 
h tidn nghi va an toan chuyen dong. Hf thdng co 
phan dan hoi khi nen va giam chan ban tich cue 


phan dan hdi cho cau trude, ck\ 
tarn, van c4p khi ballon, ECU > 
lo^i he thdng hd va khi khong 
khi. Viec dieu chinh chieu cao i 
cau bang each cdp them hay th 
lap qua viec dieu khien van dier 

B. Hf thong treo tich cu*c 

H? thong treo tich cue la he 
phan nam gitta banh xe va than 
luc tac dung va cac thdng tin hi 
dung len d to co the chia ra than 
thdng treo tich cue didu chinh t 
nen dudng va trang thai chidu c 
nhay ben cac anh hudng dong xi 
cac van didu chinh se dap img 1 
thich), cac modun dan hdi tao ne 
do nghieng than xe theo yeu ck 
khien tich cue”. 

Cac he thdng treo tich cue cc 
bay tren hinh 3.72: 

a) H? thdng Lotus, 

b) He th6ng he thdng Willian 

c) He thdng didu chinh vdi 
suat thuy luc bo trg va 16 x 

d) He thdng Horvat. 

He thdng doi hdi nhieu ning 
(hinh 3.72a). Phan chinh cua thie 
bd^trg, cac ph^n chinh nay luon 1 
giua banh xe va than xe. Cam bii 
dieu khien va dua tai trong dat len 

Neu nhu mot banh xe virgt q 
ciia banh xe tSng len va than xe c 
Tren he thdng treo tich cue kha ni 
bat. Van tu dong didu chinh trong 


bo phan dan hdi khi nen dugc tao nen bdi mot so 
l dan khi nen va thu thap du lieu (CAN), cac bo 




U tap gAm 0 t6 tAi, 6 t6 buyt 

khi phai kho d6 b6 sung khi 
ph6i khi nen can co cac van 
jallon. Nhu vay he thdng ha 
nSng luong cho may nen khi 
lion khi phanh. 

ig kin, qua sa do, nhan thay 
hinh 3.71b la he thdng cua 
se dugc luan chuyln tir binh 



SfahchCra 
*f&ng tic dp suit 
&*n < 9 in tir ddo chiiu 


& ' 


gitta gia tri ap sudt max va 
-xe, mdy nen khi can chuyen 
ai xe. Tren cac he thong nhu 
ballon, do v£y cdn may nen 
I. Tir cac ly do tren, 6 to mai 
i xo&n 6c, ballon khi nen va 
n chuyen dong. Hg thong co 
I va giam chan ban tich cue 

i i • , 

indn dugc tao nen boi mot so 
du: li^u (CAN), cac bo 


Chircrn? 3 : HE THdNG TREO _ 

ph$n dan hoi cho cau truoc, cdu sau, may nen khi, blc 
tarn, van cap khi ballon, ECU va cac cam bien yeu d 
loai he th6ng ha va khi khong tai khong gay nen ne 
khi. Viec dieu chinh chieu cao than xe dugc tien hank 
cau bang each cap them hay thoat bat khi nen a m6i 
lap qua viec dieu khien van dien tu. 

B. H§ thong treo tich cue 

Hg thong treo tich cue la he thong can co nang lu< 
phan nam giura banh xe va than xe nhim dap ung ki 
luc tac dung va cac thong tin bdt ky. Cac trang thai tj 
dung len 6 to co the chia ra thanh: tai dong, nghieng c 
thong treo tich cue dieu chinh theo timg bien dong c 
nen duomg va trang thai chieu cao than xe bang cac < 
nhay ben cac anh huang dong xay ra. Khi co cac luc < 
cac van dieu chinh se dap ung lien hg nhanh (veri ng 
thich), cac modun dan hoi tao nen phan ung dung nhs 
do nghieng than xe theo yeu cdu. Cac he thong nhu 
khien tich cue”. 

Cac he thong treo tich cue ca ban hien dang su di 
bay tren hinh 3.72: 

a) He thong Lotus, 

b) He thong hg thdng Williams, 

c) He thong dieu chinh vai modun dan hoi thm 
suat thuy luc bo trg va 16 xo dan hoi xoin oc, 

d) Hg thong Horvat. 

He thong doi hoi nhieu nang luong nhat la ket c; 
(hinh 3.72a). Phan chinh cua thiet bi la b6n modun tl 
bo trg, cac phan chinh nay luon lien he vai timg edn 
giua banh xe va than xe. Cam bi6n tai trong cung c 
dieu khien va dua tai trong dat len banh xe v6 gia tri tl 

Neu nhu mot banh xe vugt qua mo cao nam tre 
cua banh xe tang len va than xe co xu huomg bi nan 
Tren he thong treo tich cue kha nang tang tai trgng c 
bat. Van tu dong dieu chinh trong modun s6 thao b( 
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He thong treo nhu the co yeu cau rat cao ve quan he dong hoc cua than 
xe voi banh xe so voi he thong treo thu dong truyen thong. Than xe can phai 
duqc giu on dinh trong khoang lam viec rong cua banh xe va banh xe can 
phai lan (chep hinh) theo hinh dang hinh hoc cua mat diromg. Boi vay hanh 
trinh dich chuyen cua banh xe doi hoi Ion hom nhieu so voi a he thong treo 
thu dong. Viec nay con lien quan toi su thay doi rat lom cua do chum banh xe 
xuat hipn a hanh trinh nen va tra, dac biet la khi chuyen dong thing. 

Quan he dong hoc tot horn va co kha nang thuc hien dugc la he thong 
treo hai don ngang. Viec su dung he thong treo nhieu khau thanh phan dan 
huomg la thuan lgi, vi modun treo tich cue co the la mot thanh phan cua don 
dan huomg. Bang each nay, cac thanh phan luc ngang dugc triet tieu bort do 
viec tang ma sat va bo tri cac goc nghieng hop ly cua don dan huomg trong 
cac khau lien ket. Anh huomg cua ma sat trong qua trinh lam viec cua he 
thong dieu chinh tu dong co the lam xau chat luomg lkn viec cua he thong. 
Nhu vay co kha nang su dung ca cau truoc va cau sau la loai he thong treo 
hai don ngang. Hien nay he thong treo tich cue cung su dung tot voi ca he 
thong treo Mc.Pherson. 

Be han che hot nang lugng dung cho he thong tich cue, da xuat hien mot 
so phuomg an thiet ke. Xuat phat cua phuemg an la khong dap ung cac map 
mo mat duomg bang he thong treo tich cue ma dung xy lanh b6 trg di dieu 
chinh chuyen dich cua than xe xuat hien tren cac doan duomg co mip mo lien 
tuc, trong do he thong dan h6i thuy khi co kha nang dien day nhanh chong 
bu vao phan the tich can bo sung tir binh tich nang, hay la thao bert dau ra 
khoi he thong. Ket cau cua phan tu xy lanh bo trg lien he voi binh tich nang 
gan giong voi modun dan h6i. 

Tren hinh 3.72c la he thong tuong tu he thong dan hoi thuy khi nhung 
chi dieu chinh chuyen dich than xe xuat hien khi vugt map mo lien tuc. 

He thong su dung ballon khi lam bo phan dan hoi, vi khong doi hoi 
nhieu nang lugng, dugc the hien tren hinh 3.72d. Tren he thong dan hoi thuy 
khi can phai co binh tich nang phu de chua chat long co ap suat du thira, dam 
bao su chuyen dich theo yeu cau cua than xe. Lugng dau nay cung nhan 
dugc tu binh tich nang chinh voi ap suat max. Su khac nhau ve ap l\rc giua 
hai binh dugc thuc hien nho van tiet luu. 

Tren he thong dan hoi bang khi nen. Khi nen dugc cung cap vao modun 
lay tir binh chua trung tarn (dam bao ca ve the tich va ap suat). 
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Trong ballon khi nen, lupng khi tuy lorn nhimg ap suit thlp hom binh 
chiia trung tam, do vay a binh chua trung tam can the tich nho va ap suat cao 
hom, de co kha n^ng cap khi vao cac ballon tuomg ung. 

So sanh vdri loai su dirng modun thuy - khi thi ton that n^ng luomg nho 
hom nhieu. Ngoai uu diem tieu thu it n^ng luomg, hf thing nay lai su dung he 
thong treo Me. Pherson, va con co the san deu tai trQng theo luc ben nlu b6 
tri hop ly ballon khi nen va giam chin (vi tri ballon khi n6n co the nlm cheo 
hay giam chin nlm xien doi xung). U*u diem ke tren a h? thong treo hai don 
ngang voi he thing treo Me. Pherson co bp phan dan hoi tich cue cua he 
thing treo khi nen la khong dang ke. Loai nay chi dung cho loai he thing 
treo tich cue a xe tai (che dp dieu chinh dupe chon a buong lai). 



Chirxrng 4 

HE TH6NG LAI 


He thong lai la he thong dieu khien huang chuyen dgng cua 6 to, voi 
nhiem vu: thay doi ho Sc giu nguyen hucmg chuyen dgng theo y muon cua 
nguai lai. 

He th6ng lai thong dung bao g6m tu ca cau dieu khien (vanh lai) den ca 
cau lai va cac ca cau thuc hien quay cac banh xe dan huang xung quanh try 
dung. 

He thong lai 6 to tai, 6 to buyt dang dugrc dim hoan thien theo huang: 

- Nang cao kha n&ng dieu khien chinh xac trong chuyen huang 6 to, 


- Co dg ra vanh lai nho, co trg lire higu qua, tin cay. 

Phan Ion he thong lai tren 6 to tai va 6 to buyt bo tri vdi cau truac dan 
huang, dam diu lien, he thong treo phu thuoc. Mot vai hf thong lai tren 6 to 
buyt hien dai su dung he thong treo doc lap, tuy vay so lugmg khong nhieu. 

Do tai trong d^t len cau dan huang lan nen da so hg thong l&i cua 6 to tai 
la he thong lai co tra l\rc. Truac day, tren 6 to b6 tri thiet bi trgr l\rc thuy lyc 
hay khi nen, ngay nay thuong g5p thiet bj tra lyc thuy lyc. 

Tren cac 6 to tai can ca dong cao, co the gSp cac loai hg thong lai tat ca 
cac banh xe, he thong lai nay duac bo tri cho cac lo^i xe quan su, lam 
nghiep, than dai,..., song so lugmg, chung loai cac xe nay khong nhieu. 


Cac loai xe buyt hai than, doan xe keo romooc hay ban romooc, xe than 
dai nhieu cau cung co cdu true nhi6u cau dan hudng, nhim thoa mSn cac tieu 
chuan ca dpng can thiet. C&c loai romooc co the b6 tri ca cau xoay toan by 
cau truac romooc. 


D3c bigt tren 6 to buyt hai than da dung cac lo^i hg thong lai ca khi - 
thuy lyc truyen dong dieu khien bang dien, thong qua cac dudng day dan dai 
thoa man kha n&ng dieu khien cac banh xe sau cua than sau tir buong ldi, hg 
thong nhu vay thupc loai truyen dgng dieu khien bang day dan dign “Steer - 
by - wire”. 
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Cac loai xe may cong trinh (trong nhom xe may chuyen dung), bo tri he 
thong lai co khi - thuy lire. Trong do vai tro cua vanh lai la dong mo cac 
duong dau dieu khien cac xy lanh thuy luc, tac dong vao banh xe dan huong 
quay quanh tru dung. Cac loai xe nay co toe do thap, do vay yeu cau co ban 
giam nhe lire vanh lai. Van de on dinh chuyen dong va do nhay cua he thong 
khong phai la yeu to hang dau. 

Mot so xe chuyen dung con sir dung phuong phap quay vong nho he 
thdng co khi hay co khi thuy lire de xoay lech cac phan cua than xe. 

Tai lieu se trinh bay chu yeu cho he thong lai quay cac banh xe dan 
huong, ngay nay duoc su dung pho bien tren 6 to tai va 6 to buyt. 


4.1. CAC VAN DE CHUNG 

4.1.1. CAU TAO CHUNG HE THONG LAI TREN 6 TO TAl, 6 TO BUYT 

Cau tao chung cua mot he thong lai dien hinh mieu ta d hinh 4.1, bao 
gom cac bo phan chinh sau: vanh lai, true lai, co cau lai, cac don dan dong 
lai, banh xe dan huong. 

Cau tao cua he thong lai duoc chia ra hai phan chinh: co cau lai va dan 
dong lai. Tren he thdng lai co tro luc con them thiet bj tro lire lai. 


Co cau lai duoc coi bao gom: cac chi tiet tir vanh lai toi hop giam toe 
cua he thong lai. Dan dong lai bao gom cac ket cau din dong noi tu co cau 
lai toi cac banh xe dan huong va cac lien ket giua hai banh xe dan huong. 

Thiet bi tro luc lai bao gom: nguon nang luong (bom), van dieu khien, 
xy lanh luc, cac duong dan. 

He thong lai can tao nen ty so truyen tinh tir vanh lai xuong banh xe dan 
huong ldn (ih t i), nham giam nhe lire dieu khien tren vanh lai (lire cua co bap 
con ngudi). Vdi goc quay banh xe dan huong xung quanh tru dirng ve moi 
phia tir 32° den 35°, vanh lai phai quanh quanh tarn true cua no vdi goc quay 
khoang tir 1,5 vong den 2,5 vong (tinh tir vi vi trung gian - xe di thang). Nhu 
vay ty so truyen i] 1t | nam trong khoang tir 14 den 32, va momen tren vanh lai 
co the giam nho hon momen can quay vong cua banh xe dan huong xap xi 
bang ty so truyen ihti- Co cau lai ciia o to dam nhan chinh nhiem vu nay. 

Tuy nhien d o to tai trong ldn, dieu nay kho co kha nang thuc hien, do 
vay can thiet bo tri thiet bi tro lire lai. Thiet bi nay khong giup giam duoc 
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goc quay vanh lai, ma chi giam nhe lire tac dung len vanh lai. Thiet bi can co 
nguon nang lugng ho trg dugc lay tu nang lugng cua dong co nhiet hay dien 
nang tich trCr (binh dien - vai 6 to con). Tren h'mh 4.1b la cau true co ban 
cua thi4t bi trg lure lai kieu thuy lure (dau). Thiet bi trg lure lai ca ban bao 
gom: binh chura dau, bom dau, van phan phoi, xy lanh lire va cac durdng ong 
dan dau. Bam dau lam viec nha nang lugng trich ra tu dong ca tao nen dau 
co ap suat cao (max: 6,0 ^ 10,0 MPa) va dugc truyen tai xy lanh luc h6 trg 
lure cho nguai lai. Nha thiet bi trg lire lai ma lure tren vanh lai cua 6 to tai co 
the chi con khoang 200N. Vai luc lai nhu vay dam bao cho nguai lai lam 
viec lien tuc it bi met moi va nang cao kha nang dieu khien chinh xac (nang 
cao dugc tinh an toan chuyen dong cua 6 to). 



b) Thiet bj try hfc lai 


H'mh 4.1. Cau tao he thong lai cat khi va thiet bi trg lure 

1. Vanhldi 5. Ddn keo doc 9. Bom dau try h/c 13. Co cau l&i vd 

2. True lai 6.Trudur>g 10. Binh chira d&u xy lanh life 

3. Co cau lai co khl 7. Don quay ngang 11. Bdnh xe dan hwdmg 14. Ong dan dau 

4. Ddn quay dung 8. Don ngang fei 12. Van ph&n phoi 

4.1.2. CAC DANG BO TRIBANH XE DAN Hl/CjNG 

Bo tri banh xe dan hudng lien quan chat che tai tinh ca dong va 6n dinh 
quay vong, tuc la lien quan tai kha nang dieu khien chinh xac cua 6 to. 
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Cac dang ca ban tren 6 to tai trinh bay tren hinh 4.2. 

Sff do a thucmg hay gap tren cac loai 6 to tai, buyt thong dung. 6 to sir 
dung cau truoc dan huong, co hai banh xe dan huong b6 tri quay xung quanh 
tru dung. Cac banh xe phia trong co goc quay 16n horn phfa ngoai dam bao 
cho cac banh xe khi quay vong c6 kha nang quay xung quanh mot tarn quay 
nhat dinh. Tam quay nim tren dircmg keo dai cua duong tarn true ciu sau. 



Hinh 4.2: Cac dpng bo tri bank xe dan hir&ng eff ban 
a, b, c- C)t6 hai cau 
d, e-Qtdba ciu 
g-C>t6 b6n cau 


Sor do b thucmg gap tr€n cac loai 6 to tai co kha nang co dong cao. 6 to 
su dung hai cdu dan huong, co hai banh xe dan huong b6 tri quay xung 
quanh tru dung. Goc quay cua hai cau dan huong nguoc chieu nhau, cho 
phep thu nho ban kinh quay vong cua 6 to. Kk ciu nhu the khong su dung 
tren 6 to c6 toe do cao. 
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A 1 X f 

So do c su dung kieu quay vong theo phuong phap “be gay than xe”. 
Tren 6 to bo tri khcrp quay giua hai than. Khi quay vong hai phan than xe 
xoay tuomg doi vdri nhau, do vay cac banh xe gan chat tren cac doan nua 
than. Kit cau nay chi g£p tren xe c6 van t6c rat thap (khong vupt qua 20 
km/h), kha nang cho tai han che boi kit cau cua khop quay. 

So do d dung cho 6 to tai va 6 to buyt ba cau c6 mpt cau dan huomg. Vl 
mat ly thuylt, tarn quay vong ducrc coi nhu dat tai duong tarn di qua giua cac 
banh xe cua hai cau sau. So do nay thuong gap trong th\rc te cua cac loai xe 
ba cau thong dung. 

Sff do e co the gap tren 6 to tai than dai, tai trpng dat chu yeu tren cac 
cau trudc. Hai cau truoc la hai cau dan huong co kha nang chiu tai toi da tren 
hai cdu dan huong la 15 tan. 

So do g bo tri tren xe bon cau vdri hai cau truorc dan huomg, thuong gap 
tren cac xe tai than dai, tai trong todn bp cua xe nim trong khoang tir 25 tan 
den 42 tan. 

Cac dang bo tri banh xe dan huomg lien quan chat che din kit cau he 
thong lai va thiet bi trp luc tren 6 to. 

4.1.3. YEU CAU KHI BANH GIA HE THONG LAI 

A. Cac yeu cau chung 

Khi danh gia toan dien he thong lai can xem xet cac yeu cau sau: 

- Co kha nang quay vong vdd ban kinh be, thoa man tinh co dong cua 
oto theo yeu cau cua cau true dudmg bo. 

- Luc dat tren vanh lai nho, giu on dinh vanh lai tot, ma van tao nen 
cam giac “muc do quay vong” khi dieu khien. 

- Co do ro vanh lai nho, nham tang do nhay va dieu khien chinh xac 
khi can dilu khien chuyen huomg lien tuc. 

- Bam bao dong hoc quay vong tot (bo tri goc quay vong cua cac banh 
xe dan huomg hop ly, su truot doc va truot ben cua tat ca cac banh xe 
la nho nhat). 

- Bam bao cac banh xe dan huomg co kha nang tu on dinh cao, tuc la 
co kha nang tu tror ve vi tri trung gian (di thang) va giu dupe huomg 
quay vong theo vanh lai edn thilt. 
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- Giam dugc va dap truyen tir banh xe toi vanh lai, dong thoi dap ung 
kha nang phan anh mure do chuyen huong cua 6 to (con dugc goi la 
tinh chep hinh hay tinh tuy dong cua co cau). 

- Dam bao phu hgp giua he thong lai va he thong treo ve mat dong 
hgc, dong luc hgc, phu hgp voi cac goc dat banh xe din huong yeu 
cau. 

- Dam bao kha nang giam chan thuong nguoi lai khi 6 to bi va cham 
manh (ep vanh lai vao nguoi lai xe - tinh an toan thu dong) trong 
truong hgp xay ra tai nan giao thong. 

- Co tinh cong nghe trong che tao, don gian ket cau va gia thanh thap. 

Xem xet cac yeu cau tren thong qua ket cau cu the cua 6 to, he thong lai. 

B. Cac yeu cau cu the ve kha nang co 1 dong 

Kha nang co dong cua 6 to the hien qua kha nang linh hoat khi quay 
vong gap va dugc quy dinh theo cac tieu chuan quoc te. Tinh linh hoat quay 
vong danh gia thong qua cac thong so sau day (hinh 4.3): 



- R-Himin- ban kinh hanh lang quet nho nhat cua 6 to khi quay vong, 
dugc tinh theo khoang each tir tarn quay vong toi diem mep bien gan 
nhat cua duong tarn true cau sau. 

- R-Himax’ ban kinh hanh lang quet Ion nhat cua 6 to khi quay vong, 
dugc tinh theo khoang each tu tarn quay vong tdi diem mep bien xa 
nhat cua phan dau vo xe. 
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- Bhl- hanh lang quet cua 6 to ducrc tinh bdng cong thuc: 

BhL = R-Hlmax" Rj-ilmin 

4.1.4. CAC CHI TIEU TONG QUAT DANH GIA HE THONG LAl 


A m •> X a _ X ' 

. Ty so truyen: 

Ty so truyen cua hg thong ldi lien quan tori vigc giam nhg l\ic tren vanh 
lai va goc quay vanh lai lom nhdt tlnh tir vi trl 6 to di thing tori vi tri 6 to quay 
vong gdp. 


Neu ty so truyen cua he thong lai cang 16m thi kha ndng giam nhg l\rc 
vanh lai se nhieu, nhirng goc quay vanh lai se phai 16m, va ngugrc lai. 

Co the phan chia thanh hai loai ty so truyen: ty so truyen dQng hoc (ve 
goc quay) va ty so truyen dQng lire hpc (ve quan hp l\rc va momen). Nhin 
chung khi xem xet cau true c6 thd coi chung la nhu nhau, nhirng khi xem xet 
ky luomg horn, hai ty so truydn nay khong hodn toan nhu nhau. 

Dorn gian, co the dinh nghTa ve ty sd truyen cua hg th6ng ldi (ihti): 



U 


bx 


M. 


trong do: p v i, fW goc quay toan bp cua vanh lai va cua bdnh xe. 

Mvi, Mb X : mo men tren vanh ldi va t6ng momen tren banh xe. 

Tren 6 to tai va 6 to buyt ty so truyen cua he thong lai ndm trong khoang 
tir 20 den 40. Gia tri ty so truyen nay ducrc phan chia cho co cau lai (b6t lai) 
i cc j va cac d6n dan dQng lai iddi* 


ihtl “ iccl -iddl 

Trong th\rc te iddi ndm trong vimg xdp xi 0,9 - 1,1, tuc Id c6 the coi: co 
cdu lai dam nhan toan bp ty s6 truyen cua hg thong lai. 

Quy dinh cua quoc td ve l\rc tren vanh lai phai ndm duoti gia tr| 700N, 
dieu nay co nghTa la khi hong trp lire ldi, luc d£t tren vanh lai 16m nMt phai 
nho horn hay bdng gia tri cho phep. Goc quay vanh lai lorn nhdt khong vuprt 
qua 5 vong quay vanh lai, tinh theo cac m6p bien cuoi cung 6 cd hai ben. 
Thong thuomg gid tri l\rc vanh lai 16m nhdt tren 6 to tai cua ede nhd thidt ke 
ndm trong khoang sau: 

- V6ri 6 to khong co trpf l\rc lai, l\rc vanh lai 16m nhdt khoang 350 N, 

- Voi 6 to co trg l\rc lai, l\rc vanh lai 16m nhdt khodng 300 N. 
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G6c quay vanh ldi t6ng CQng thuang dupe bo tri trong khoang 4,5 vong. 

B. D§ ro* v&nh lai 

Dq ra vanh l£i la chi tieu an toan giao thong quan trQng. Do ra v£nh lai 
cang nho cang tot, tuy nhien dieu nay rlt kho thuc hien ngay ca khi kit cau 
con m6i. Sau khi h? thing lai bi m6n, d$ ro vanh lai tang len, de dam bao dQ 
ro v£nh lai nh6, trfin cac k4t cau deu bo tri ca cau dieu chinh. 

Do ro dugrc tinh din voi hai kha nSng kiem tra: 

1. Khoa cung banh xe, lac vanh lai vcri luc nho (thucmg la 30 + 50N), 
xac dinh gia tri goc lie nay qua hinh ve (goc lac p o — hinh 4.4), 

2. Kh6a cung vanh lai, lie banh xe. 


Trong ung dung thong thuang dung 
phuang phap thu nhat. Gia tri cua dQ ra 
vanh ldi cho phep phai nho han (tinh 
theo do - cho 6 to mai) nhu sau: 

- Vai 6 to co toe do max tren 100 
km/h, do ra vanh lai khong vuat 
qua 18°, 

- Vai 6 to co t6c do max 25 100 

km/h, dp ra vanh lai khong qua 
27°, 



- Vai 6 to co toe do max nho hom 25 km/h, do ra khong qua 36°. 

Dq ra vanh lai ph\i thuQC vao su mon cua cac 6 trong ong dan true lai, 
gia bit true dan, dSc biet la cua ca cau lai, cac khop rotuyl, true va bac (hay 
6 bi) tru dung, 6 bi banh xe, .... Anh huong nhieu hom den dQ ra vanh lai, 
trong su dung, la do mon cua ca cau lai. 



Hinh 4.5: Quy lu(it mon cua cct cau lai (tinh theo d() ra vanh lai) 
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Theo cac thing ke trong su dung quy luat mon cua ca ciu ldi the hifn 
tren hinh 4.5. Khu vuc gifta (tuomg ting vai trang thdi xe di thing) la khu 
v\rc mon nhiiu nhit. Do v$y cac tieu chuin do d0 ra vanh lai yeu cau xac 
dinh do ra tai trang thai xe dung yen, hudrng di thing. 

C. Hi$u suat thuan va hifu suat nghjch 

Hieu suat thuan duac tinh theo kha n&ng truyen cong suat tu vanh lai 
xuing banh xe, ngugc lai la hieu suat nghich. 


Ket cau cua he thong lai cho phep hieu suat thuan bing hifu suat nghich. 
Mot so ket cau bo tri hieu suat thuan lorn horn hi0u suat nghich nh&m dam bao 
kh£ n&ng dieu khien banh xe tur vanh lai dugc nh? nh&ng, nhung cac va dap 


tCr banh xe it bi truyen manh len vanh lai. 


Hieu suit cua he thing lai phq thuQC chu yeu v&o hifu suat truyen cua 
ca cau lai. De nang cao hieu suat tren 6 to ngay nay su d\mg c&c ket ciu co 
tin hao cho ma sat trong ca cau nho. Hifu suat ca khi dat 85% - 90%. 


4 . 1 . 5 . CAC TRANG THAI QUAY VONG CUA 6 TO 


Su quay vong cua 6 to tren duang luon xay ra qua trinh quay vong d0ng. 
Cac kha n&ng quay vong dr toe d0 6 to rit thap (theo dung quan ni0m ly 
thuyet) tarn quay vong se nim tren duang keo dai cua tarn true ciu sau. Co 
thd sir dung thuat ngft la “quay vong dung”. Phin lGn cac trudrng hgrp th\rc ti 
xay ra theo kha n&ng “quay vong thiiu” hay “quay vdng thira”. 

Mo ta vd trang thai quay vong cua 6 to dugc bieu dien tren hinh 4.6. 


Hinh 4.6: Mo ta cac trang 
thai quay vong cua 6 to 
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NSu chung ta cho 6 to chuyen dong tren duong vong voi toe dp rat 
cham, thi cur ung vdi moi mQt vi tri goc quay vanh lai nhat dinh p V L, b to se 
quay vdng voi mQt ban kinh Ro cua duong tuong ung. Ban kinh quay vong 
cua 6 to th\rc hipn sat vori ban kinh cong quy dao cua duong. Trang thai quay 
vong nay dugre coi la "quay vong dung". 

Voi goc quay vanh lai van th\rc hien la p V L, song ban kinh quay vong 
th\rc te lpi Ion hon ban kinh Ro, do la truing hQrp "quay vong thieu". Khi do 
de thyc hipn quay vong xe theo ban kinh cong Ro cua duong, nguoi lai phai 
ting goc quay vanh lai mot lugng Ap V L- 

Khi goc quay vanh lai la p v L> ban kinh quay vong thuc te nho hon ban 
kinh Ro, la truong hop "quay vong thira". De xe chuyen dong voi ban kinh 
cong Ro cua duong, nguoi lai phai giam goc quay vanh lai mQt luomg A(3 v l- 

Trong dieu khien chuyen dong, hipn tuorng "quay vong thua" lam gia 
tang l\rc ly tarn, doi hoi nguoi lai xe phai co kinh nghipm xu ly. Do la trang 
thai quay vong nguy hiem (mat tinh on dinh va tinh dieu khien). 

Cdc trang thai quay vong thuong xuyen xay ra o trang thai dong, do thay 
d6i toe dQ va s\r dan h6i banh xe, he thong lai, ..., va can dac biet quan tarn 
khi chuyen dQng 6 van toe cao hon 40 km/h. Trang thai quay v6ng cua xe la 
mQt kh£i ni?m ly thuyet, song no gin chat voi tinh an toan chuyen dong, tinh 
dilu khien cua 6 to. 

4.1.6. PHAN LOAI HE THONG LAI 

Ngay nay 6 to su dung phuong phap quay vong banh xe dan hudng, do 
vay phan loai h? thong lai cho 6 to tai va 6 to buyt co the chia ra: 

- Theo dac diem truySn lvrc: 

+ Hq th6ng lai co khi, 

+ Hq thong lai co khi co tror luc bang thuy luc. 

- Theo k4t cau cua co cau lai: tuy thuQc vao ket cau bQ truyen dung 
trong co cau lai co ban thuong dung: 

+ Co ciu lai kieu true vit ecu bi, thanh rang cung rang, 

+ Co cau lai kieu tryic vit lorn, con lan. 

- Theo ket cau cua h| thong don dan dQng lai: 

+ Dan dQng lai mot cau, 
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+ Dan dong lai nhieu cau. 

- Theo vi tri bo tri vanh lai: 

+ B6 tri vanh lai ben trdi (theo luat di duong ben phai), 

+ B6 tri vanh lai ben phai (theo luat di duong ben tr&i). 

He thong lai tren romooc con phan chi a theo phuong phdp di6u khien 
banh xe dan huong. 


I 

\ 


4.2. DAN BQNG CAC BANH XE DAN Hl/dNG 

Dan dQng lai tren 6 to bao gom cac chuc nang: nh^n chuyen dQng tir co 
cau lai toi cac banh xe din huong va dam bao quan h$ quay cua bdnh xe dan 
huong trong va ngoai sao cho khong xay ra hi?n tugrng trugt ben o tat ca cac 
banh xe (han ch6 kha nang gay mai mon lop nhanh), dong then tao lien ket 
truyen luc giua cac banh xe dan huong. Trong dan dQng lai phan quan trQng 
la dan dQng banh xe dan huong theo quan he hinh hQC cua Ackerman. 

4.2.1. QUAN HE HINH HQC CUA ACKERMAN 

Quan he hinh hoc cua Ackerman la quan he goc quay ly thuyet cua cac 
banh xe dan hudng quanh true tru dung, voi gid thidt tam quay vbng cua xe 
nlm tren duong kdo dai cua tam true cau sau (xem hinh 4.7). 

Be thoa man dieu kien khong bi truot banh xe sau, tam quay vdng cua 6 
to phai nlm tren duong tam cau sau keo dai, mat khac cac b&nh xe dan 
huong phai quay theo cac goc quay khac nhau: a (doi voi banh xe ngoai); p 
(doi voi banh xe trong). Quan h? hinh hoc duoc xac dinh theo bieu thuc: 


cot gar 


R + 0,5 B 0 


va cot gj3 = 


R-0,5B o 

L 


hay: cot ga - cot gp = — 

L 

Trong do: 

B 0 : Khoang each cua hai duong tam tr\i dung trong m^t phlng di qua 
tam true banh xe va song song voi mat duong. 

L: Chi6u dai co so cua xe. 

xt- x' t. 0,5B 0 + y 0,5B 0 - y 

Neutinh: cotga- -va cotg/3 = 




Tu (*) nhan thay: neu x = L thi y = BJ2, x = 0 thi y =0, va quan h? cua 
y va x la duong thing HK noi diem giua cua cau truac vai mpt diim nim 
tren cau sau nhu hinh 4.7. 

DS dam bao dieu ki?n nay, tren xe su dung c o cau bon khau co ten la 
hinh thang lai Danto. Co cau bon khau d&t tren cau truac, hay sau dam ciu 
lien co hai dang nhu tr§n hinh 4.8. 

Ciu tao cua chung bao g6m: dam cau cung dong vai tro mQt khau c6 
dinh, hai don ben dan d§ng cac banh xe, don ngang lien ket hai don ben bing 
khap cau (rotuyl ldi). Cac don ben quay xung quanh duong tarn tru dung. 

Nhu vay ket cau cua don ngang lien ket (ba ngang) vai chieu dai khac 
nhau khi bo tri tren cac xe cu the nhim thoa mSn ducfc cong thuc (*). 

Khi don ngang lien kit nim sau dam ciu, phuang phap b6 tri nhu hinh 
4.8a, chiiu dai don ngang ngin han kich thuac Bo. 





Chums 4: Ht THdNG LAI 


175 


Khi don ngang lien ket n&m truoc d&m cau, cau true nhu hinh 4.8b, 
chidu dai don ngang dai horn kich thuoc Bo. 



Hinh 4.8: Car cau 4 khdu khi co dam cau lien 

a. Ddn ngang Ii6n kSt n&m sau d&m ciu 

b. Ddn ngang lidn k6t n&m tnj&c dSm cSu 


Veri quan hg cua hinh thang 
lai Banto, se nhan du<?c duong 
cong th\rc te khong trung voi 
duong cong ly thuyet va ket qua 
so sanh nhu tren hmh 4,9. 

Quan he hinh h<?c Ackerman 
chi dung khi quay vong voi toe 
dg rat thap va banh xe la cung 
tuyet doi, goc quay banh xe dan 
huerng nho. 

Hmh 4.9: So sanh sai 
l$ch cua duremg quan h$ 
ly thuyet va ca cau hinh 
thang lai Banto 



i I 


Trong thuc t$, banh xe dan hoi chiu lire ben (luc ly tam, gio ben, duong 
nghieng...), van toe Ion, goc quay vong thuong xuyen thay ddi, ..., do v£y 
tarn quay vong thuc t6 khong trung voi ly thuyet va quan he hinh h<?c thuong 
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xuyen bien dpng, gay nen trang thai "quay vong thira" hoac "quay vong 
thi6u" nhu da neu tren muc 4.1.5. 

Hinh thang lai Danto chi dap ung gan dung quan h6 goc quay ly thuyet, 
nhung do ket cau dcm gian nen chung co mat tren cac loai 6 to tai, 6 to buyt. 
Moi chung loai xe deu co cac kich thuoc va vi tri cac don cua co cdu bon 
khau sao cho sai l?ch trong quan h? hinh hpc cua co cau bon khau vdi quan 
h^ hinh'hpc Ackerman chi Mm a goc quay banh xe dan huong Ion. Gia tri 
sai lpch gia tri cua hai duong cong (ly thuyet, thuc te) la tu 0°30' den 1° voi 
moi goc quay cua banh xe dan huong. 

Tren hp th6ng treo doc lap cua mot so 6 to tai nho hay 6 to buyt, s6 
lupng don va khop tang len nhSm dam bao cac banh xe dich chuyen dpc l$p. 
S6 lupng khau don tang len tuy thupc vao kdt ciu cua co cau lai, vi tri bo tri 
co cau lai, khong gian cho phep b6 tri d6n, khop, do cung vung cua ket cau, 
kidu he thdng treo, ..., nhung van theo nguyen tac co ban cua quan he hinh 
hpc Ackerman, tuc la gan dung voi hinh thang lai Danto (hinh 4.8). Hai 
dang dien hinh cua dan dpng lai 6 tren he thong treo doc lap tren hinh 4.10a, 
hinh 4.10b. 



Hinh 4.10: Ca cau don ngang noi lien ket tren h$ thong treo ddc lap 

a. Ddn ngang ndi hai bdnh xe n&m sau dim ciu 

b. Ddn ngang ndi hai bdnh xe nim tru&c dim ciu 


4.2.2. CAU TAO CUA DAN D<)NG LAl 
a. Tren 6 to midibus 4x2 

Ket cdu dan dpng lai cua 6 to loai nho (midibus) Huyndai trinh bay trdn 
hinh 4.11, voi hinh thang lai Danto, khong co trp luc. 
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Hinh thang lai bao gom: dam cau (8), hai don ben (9) va don ngang hinh 
thang lai (11), cac khop cau lien ket. 

D£m c&u vua la cum chi tiet noi cung hai banh xe dan huong va d(mg 
thoi la khau co dinh cua hinh thang lai. Hai dau ngoai cua dam cau bo tri try 
dfaig. Nho lien kdt vcri tryc quay banh xe, qua try dung, banh xe dan hudmg 
thyc hien quay quanh tru dung dieu khien dan huong cho 6 to. 

Tren try dung bo tri tryc quay banh xe. Tryc quay banh xe lien ket cung 
voi don ben hinh thang lai va dugrc dan dyng bcri don quay ngang (7) cua dan 
dpng lai. Nhu vyy khi quay vanh lai, chuyen dpng quay cua don quay dung 
(la chi tiet bi dong cua co c£u lai), thong qua don d<?c (6), lam quay don quay 
ngang va don ben hinh thang lai, dong thoi thyc hifn quay banh xe (10) xung 
quanh try dung. 


1. Vdnhldi 

2. Tryc Idi 

3. CdaJSng tryc Idi 

4. CacSuldi 

5. Ddn quay <3Cmg 

6. Ddn k6o dQC 

7. Ddn quay ngang 

8. Dim ciu 

9. Ddn bdn hinh thang Idi 

10. Bdnh xe din hudmg 

11. Ddn ngang hinh thang I6i 

12. Try dung 

13. Kh&p cau 

14. Oc khda diSu chinh 


Hinh 4.11: Ket cau ddn 
dgng lai tren d to buyt 
nho khong co tra lire 



Lien ket quay cua hai banh xe dan huong thyc hif n qua don ngang hinh 
thang lai (11). Lien ket quay nay duoc dam bao nho cac khop c^u (13 - 
rotuyl). Kich thuoc cua cac don ben bang nhau va d£t doi xung qua tryc doc 
cua 6 to. 
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Tren 6 to su dung don ngang hinh thang lai lam nhiem vu: 

- Lien ket dan dong hai banh xe dan huang, 

- Dieu chinh do chum banh xe (toe-in). 

Van de dieu chinh d0 chum hai banh xe dan hudmg trinh bay trong 
chuomg 2, thong qua ket cau didu chinh. Tren 6 to sir dyng hai cym oc khoa 
va dieu chinh chieu dai don ngang cua he thong lai. De thuan lcri trong thao. 
lap va didu chinh ket cau cua than don ngang bang ren. Hai ben co chidu ren 
nguqc chidu, do d6 khi noi oc khoa, quay don ngang thi thuc hien kha nang 
thay doi chidu dai don, turc la thay doi dp chum banh xe. Sau didu chinh, cac 
oc khoa hai ben can thiet van chat. 

Don ngang dan d0ng la chi tiet quan trQng neu bi ra long hay bi cong 
deu dan tori thay doi do ch\im banh xe yeu cau. Chi tiet nay can thiet duorc 
kiem tra ra long hang ngay. Nhieu su co giao thong xay ra do nguyen nhan 
cua svr sai lech hay ra long cac lien ket ciia khap cau va oc khoa didu chinh 
nay. 


b. Tren 6 to tai 4x2 

Kdt cau dan dong lai cua 6 to tai co trg luc lai vai hinh thang lai Danto 
trinh bay tren hinh 4.12. 


1. Vdnh tdi 

2. ThiSt bi try lijc 

3. Co cSo Idi 

4. Odn quay (Sung 

5. Ddn k6o dQC 

6. Ddn quay ngang 

7. Dim ciu 

8. Ddn b6n hinh thang Idi 

9. Bdnh xe dSn hudmg 

10. Ddn ngang hinh thang Idi 

11. Kh&pciu 

12. 6c khda didu chinh 


Hinh 4.12: Ket cau dan 
dgng lai tren 6 to tdi co 
trpluv 
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Phin dan dong lai cua he thing khong co khac bipt. Song do tai trong 
cua 6 to dat tren cau truoc Ion, nen co bo tri them thiet bi try luc lai thuy lye. 

Thiit bi try lyc tren kit ciu nay khong tham gia v&o churc nSng dan dpng 
hai b&nh xe dan huong. Hipu qua try lyc duyc thyc hien thong qua xy lanh 
lyc, dat trong co cau lai cua 6 to, nhim ho try lyc cua ngiroi lai. Kit ciu hinh 
thang lai tuomg tu nhu ket cau cua cac 6 to tai va 6 to buyt khac. 

Goc quay banh xe cua mot so loai 6 to buyt Huyndai duyc ghi tren bang, 
va duyc dieu chinh thong qua oc han che goc quay banh xe tren hinh 2.54. 


Th6ng so 

County 

Bus 

HD65, 
HD 72 

Aero Space, 
Aero Express 

G6c quay 
bcinh xe 

Bcinh xe trong 

42* 

43“ 

45* 

B^nh xe ngodi 

31“ 

32“ 

37*15’±1* 


c. Tren 6 to tai 8x4 va 10x4 

6 to tai 8x4 va 10x4 cua Huyndai su dyng hai cau truac dan huong 
(hinh 4.13a). Cau true co ban cua rieng tung cau dan huomg giong nhu tren 
6 to mpt ciu dan huong. 

Hinh thang lai tuan thu dieu ki?n lien ket cua hinh thang lai Banto. Bp 
chum b&nh xe cau truoc va ciu thu hai nhu nhau. 

Van de dan dyng lai cua lo^i 6 to nay phuc tap hon do nhu cau dieu 
khien dong thoi ca bon banh xe dan huong tren hai cau. So do dan dpng cua 
hp thong lai cho 6 to tai 8x4 duyc mo ta tren hinh 4.13b. 

Be thyc hipn dieu kien quay vong cua 6 to (dam bao quan hp hinh hyc 
Ackerman) da neu 6 tren, cac banh xe dan huomg tren hai cau duyc quay voi 
cac goc quay khac nhau, ty so truyen dan dong tu co cau lai toi hai ciu khac 
nhau. Ty s6 truyin nay duyc thay d6i do chieu dai ket ciu cua cac don n6i 
dan dQng khac nhau. Cau thu hai yeu ciu goc quay banh xe 16n hon cau thu 
nhat do vay ty so truyen tu co cau lai tori c&c banh xe cau thu hai Ion hon doi 
voi cau thu nhat. 

Chieu dai d6n noi phu (3) ng&n hon don noi try lyc (5) va hanh trinh dan 
dong cua cau thu hai Ion hon cau thu nhit. Cac don quay ngang cua hai cau 
co kich thuoc nhu nhau, nen goc quay cua cac banh xe dan huong tren ciu 
thu hai Ion hon. 
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H? thong lai co tro l\rc thuy l\rc bo tri ca cau lai loai co khi dorn gian. Xy 
lanh l\rc va van phan phoi (9) d&t dpc, co dinh mot dau tren than xe. Mpt dlu 
cua xy lanh l\rc tac dpng vao don noi (5), thuc hipn trg luc lai cho ca hai cau, 
thong qua cac don din dong chung. 



Hitih 4.13: Ket cau dan dong lai tren o to tai 8x4va 10x4 cua Huyndai 
a) Ciu t$o : b) So d6 ciu t$o 

1. Vdnh Idi 5. Diu ndi trqr ly c 9. Xy lanh lye 

2. Ddn doc chlnh 6. Ddn ngang ciu this nhit 10. Ciu this hai 

3. Ddn quay phu 7. Ciu this nhit 11. Ddn ngang ciu this hai 

4. Ddn din d^ng ciu this 2 8. Ddn doc phy 

4.2.3. CAC CHI TIET CUA DAN B0NG LAl 
A. Cau tao c&c don 

Cac don dan d$ng lai chia theo hai dang: 
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- Dang co chieu dai co dinh, 

- Dang co chieu dai thay doi va dibu chinh dugc. 

Hinh dang cua cac don tuy thuoc vao vi tri, ket cau va kho^ng khong 
gian cho phep khi di chuyen. 

Ten gpi cac loai don nay gan lien voi m£t ph&ng lam vif c cua chung: 

- D6n quay dung lam vif c trong mat phing dung, 

- D6n quay ngang lam vi£c trong mat phing ngang, 

- Don dQC lam viec theo chibu doc xe. 

Tren hinh 4.14 la cac dang co ban cua don quay dung, d6n co tilt dien 
chu nhat dac, kha nang chiu uon cao. Cac khop cau dugc che tao va bit chat 
voi don quay nhb cac ecu Ion. 



Hinh 4.14: Cac dqng dbn quay dung 


Don quay ngang va don ben tren hf thong lai 616 rit da dang nhim dam 
bao khong gian bo tri va hoat dQng. M<?t s6 cau true d6n quay ngang va dbn 
ben va khop cau cua dbn trinh bay tren hinh 4.15. 

Vi tri bb tri, ket cau cua don ngang he thong lai trinh bay tren hinh 4.16. 

Dbn ngang cho phbp dieu“chinh chibu dai, co hai diu la khbrp cau, co the 
dugc boi tron “vTnh cuu”. 0 dbn ngang than dbn bo tri co cau dieu chinh: hai 
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dau la ren ngugc chieu nhau. Khi dieu chinh chi phai xoay than va 6c. Cac 
moi ghep nay can xoa dau, ma khi lap de chong gi. Oc khoa a dang bu long 
kep chat, hoSc oc ham. 


Hinh 4.15: Cdc dang ket cau cua don quay ngang 

va don ben hinh thang Idi . 

1. Ddn quay ngang 3. Ddn ngang hinh thang Idi 

2. Ddn bdn hinh thang Idi 4. Khdp ciu 







Hinh 4.16: Ket cau cua don doc va don ngang hinh thanh Idi 

1. Kh&p cSu cua ddn ngang 3. Th&n ddn ngang 5. Ddn d<?c 

2. Kh&p c&u cua ddn dQC 4. VO berm m& 6. Ddn ngang hinh thang Idi 

7. Ddn quay dung 
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B. Cau tao cac khfrp cau 

Khap chi dung cho he thong ldi co hai loai: 

+ khap cau duorc b6i tran thuang xuyen (bao dudng dinh ky), 

+ khap boi trem mot lan (boi trem “vinh cuu”). 

Truac day tren 6 to chi dung loai khorp cau boi trem thudrng xuyen. 
Ngay nay khap loai nay thudmg gap tren 6 to tai, 6 to dung trong dieu kien 
dia hinh xau (nhieu bui, ddt, nuac...). Loai khap nay c6 vu mo de thuang 
xuyen bam mo boi tran. 

Cac lo^i khap cau dung cho 6 to minibus va 6 to t^i nho ngay nay su 
d\ing loai boi trem vinh cuu khong can bao duomg (hinh 4.17b,c). Tuy nhien 
can chu y den cac vo che nham ch6ng su xam nhap cua bui, nuac. Khi bi 
hong phai thay the kip thai. 

Khap cau co bac kim loai (hinh 4.17a) chi dung tren cac loai xe thS thao 
vi yeu cau do ben cao, vife each am cho he thong khong phai la yeu cau 
chinh. 



Hinh 4.17: Cac dang kh&p cau cua don dan dpng lai boi from vmh cieu 
a) Bac kim loai b) Bac nhi/a c) Bac cao su 


Khap cau co bac nhua lien khoi, co dO bi6n dang rat nho va chiu ma sat 
tot, gia thanh khong cao. 

6 cac h$ thong co don quay, cac don phu chi dam nhan moi quan he 
dich chuyen hinh hoc, luc tac dimg len khorp nho, do vay duorc bo tri bac 
bang cao su. 

Cac khorp cau duorc bat chat vai cac don lien quan, boi vay thuang co 
cau true la mat con, va xiet chat bang ecu co khoa ham hoac ch6t che. Trong 
sir dyng, cac ecu nay phai thuang xuyen kiem tra va van chat. 
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C. Cau tao tryc lai, vanh lai va van de an to&n thy dyng 

True lai, vanh lai dat tren buong ldi la b$ phan can thidt d6 truy6n luc 
didu khien tu vanh ldi tori cor cau lai, dieu khien huang chuyen d$ng cua 6 to. 

Nhu vdy true lai can phai: 

- Du cung de truyen momen quay. 


- Dam bao giam rung dpng trong he thong lai, tranh gay rung on cho 
buong lai va todn xe, 

- Co cau dieu khien co ket cau nho gpn, bo tri hpp li, 

- Co kha nang dich chuyen tot theo phiromg doc xe, de han che t6n 
thuomg co the xay ra khi gap tai nan. 

Vai cac yeu cau ca b£n nhu tren, k4t cau true lai va vanh lai rdt da dang, 
ngoai ra tren v6 true lai con co them nhieu ca cau dieu khien lien quan nhu: 

y y + t 

can dieu khien hop so, tin hieu den, gat mua, c6i, tui khi bdo ve, ..., cang lam 
tang sir phuc tap cua chung. Da s6 cac xe su dung true “gay” dupe c&u tao tir 
cac tru dSc va co khop cac dang noi true. 


Nha cac tryc khong trimg duang tam, lai lien ket bang cac khop cacdang 
nen khi bi xo theo phuang doc (dam xe) ca cau lai co the lui ve phia sau, 
khong gay nen vanh lai ep manh vao nguoi lai, nang cao kha nang an to an, 
dong thoi tao dieu kiyn thao lap cac true noi de dang. 

Sa do bo tri true lai va vanh lai duac the hifn tren hinh 4.18. 




Hlnh 4.18: Bo tri true lai va vanh lai 

a) Tryc n6i khdng thing (qua c&cd&ng) 

b) Vdnh ldi xoay duxyc. 
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Tren 6 to tai Hino, 6 to tai Hyundai su dung buong lai ngan va cao, true 
lai bo tri gan thing dtimg. Cau true bo tri true lai, vanh lai trinh bay tren 

hinh 4.19, hinh 4.20. 

True lai dugc lien ket bai 3 doan: phan tren bat vai vanh lai, phan giua 
la true cacdang bi vai hai khorp cacdang khac toe, phan giua noi vai true chu 
dong ca cau lai. Vi tri cac khdp da chon tuong thich vdi trang thai lam viec 
va trang thai lat buong lai bao duong dong ca. 



Hinh 4.19: Bo tri true lai va vanh lai 


tren i 

1. Vanh lai 

2. Oc bcit vanh lai 

3. True lai 

4. V6 true lai 

5. 6c diSu chinh chiSu cao 


to tai 

6. 6c khda tnjc 

7. Gia d& 

8. Kh&p cacdSng 

9. Than true cacdSng 

10. Tam chSn 



Hinh 4.20: Bo tri 
true lai va vanh lai 

tren o to Huyndai 

a) 6 t6 buyt 

b) 6 td tai 
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Nha ket cau nhir vay nen: 

- Khi bao dirong d§ng ca, buong lai co the lat ve truoc de dang, 

- Khi bi dam d<?c xe, cacdang se giup thay doi phirong truyen lire han 
che bort kha ning gay va dap manh vanh lai vao ngirai lai. True vanh 
lai cho phep co the xoay mot goc khoang 5°, tao dieu kien dieu chinh 
vi tri vanh lai thich hap vori vi tri ngucri ngoi. 


4.3. CAU TAO CO CAU LAI 

Ca cau lai la mot hQp giam toe co ty so truyen Ion, dam nhan toan bo ty 
so truyen cua hf thong lai. Khi phan ti'ch va danh gia he thong lai, thudng 
quan tarn den cac yeu cau sau day: 

- Kha nang dam bao ty so truyen hop ly, giam nhe lire dat tren vanh lai, 

- Ton hao cong suat dieu khien thap, 

- Dq ra cua ca cau lai nho, 

- Ket cau don gian, gia thanh thap, tuoi tho cao, 

- Chiem it khong gian va de dang thao lap, dieu chinh. 



Hinlt 4.21: Surhinh thanh cac 
bo truyen cua cot cau lai 



Bq truyen tnjc vit ecu bi- 
thanh rSng cung rang 


Bq truyin 
true vit con Ian 
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Tren 6 to tai va 6 to buyt, co cau lai dugc bit chat vdi khung xe, nim a 
gan cau truoc dan hucmg. 

B$ dam nhan ty s6 truyin Ion, co ciu lai dugc hinh thanh tren co so bo 
truyen true vit - banh rang, hay bo truyen true vit - ecu voi cac dang ket cau 
(hinh 4.21) thuong gap: 

- True vit ecu bi - thanh rang cung rang, 

- True vit lom (globoit) va con lan. 

4.3.1. CO CAU LAI TRUC VIT ECU BI - THANH RANG CUNG RANG 

A. Die diem chung 

Co ciu lai true vit ecu bi - thanh rang cung rang (hinh 4.22) la loai dugc 
dung cho cac xe loai lom, vira co hoac khong trg lire, tren xe nho it dung horn. 



Hinh 4.22: Cat cau lai true vit ecu bi - thanh rang cung rang 

1. Ttyc vit (chu dQng) 4. MQt phin b&nh ring 6. Sc diiu chlnh 

2. I=cu (thanh rSng) 5. Ddn quay dung (bi dQng) 7, V6 co c&u I6i 

3. Bi 


Co cau lai khong co trg luc bao gom cac cum chinh sau: true vit vo tan 
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(1) la phan chu dong gan lien vdi true lai va vanh lai. True vit dang tru co 
cac ranh vit vo tan bd tri vai goc nghieng nho (goc nang ren). Profin cua ren 
la dang tron lom, thang hoac tarn giac, cac vien bi (2) chay trong ranh lom. 
True vit dirge quay tron tren cac 6 da, khong cho phep di chuyen doc true. 

Lien ket vai true vit vo tan la ecu (3) thong qua cac vien bi. Bi bo tri 
nam trong nira ranh ren cua true vit va nira ranh ren cua ecu. Chieu nghieng 
cua ranh ren trong tren ecu co cung goc nghieng vdi ren true vit. Ecu an 
khdp vai cung rang (4) nen khong quay ma chi dich chuyen doc true. 

Sir an khdp giua true vit va ecu thong qua cac vien bi cau (2). Cac vien 
bi dirge chua d£y trong ranh cua ecu va co the di chuydn tuan hoan thanh 
mot vong kin tren phan than cua ecu (3). So lirgng vien bi tuy thuoc vao ket 
cau cu the cua ca cau lai 


Mat ngoai cua ecu (3) la thanh rang. Dang rang cua thanh rang co tiet 
dien thay doi tir tiet dien be den tiet dien Ion. Ecu co the di chuyen doc theo 
true vit va mang theo cac rang di chuyen. Cac rang cua thanh rang an khop 
vai banh vit (thirc te chi co mot phan banh vit, dugc goi la cung rang). 


Cung rang (4) la phan bi dong cua ca cau lai, true cua cung rang dugc 
goi la “true de quat”. Rang cua cung rang cung co tiet dien thay d6i: tir tiet 
dien Ion den be, ngugc chieu vai thanh rang. Khi lam viec true bi dong (true 


quay cua cung rang) quay xung quanh tarn true cua no. 


Nguyen ly lam viec: khi vanh lai quay, tao nen chuyen dong quay cua 
true vit vo tan. True vit khong di chuyen doc true nen ecu ben ngoai se dich 
chuyen, tuc la day thanh rang dich chuyen. Sir dich chuyen cua thanh rang 
lam quay cung rang va true bi dong. Don quay ngang bat tren true bi dong 
bang then hoa cung bi xoay mot goc thich hgp. 

Neu true vit va ecu an khdp true tiep, ma sat phat sinh se rat ldn (ma sat 
trugt). Viec dung cac vien bi nam giua (truyen lire cua true vit sang ecu) 
giam nho lire ma sat nhieu lan (ma sat lan). Do vay ket cau cho phep co do 
ben mon cao va do ra nho. 


Ma sat giua thanh rang va cung rang ldn va thudng xuyen chiu tai, nen 
ket cau sir dung cac rang co dang tiet dien thay doi, cho phep tien hanh dieu 
chinh. Khi bi mon, neu day sau oc dieu chinh (6) se day cung rang di sau vao 
thanh rang lam giam khe hd giua cac rang an khdp. 

Ket cau dugc sir dung tren nhieu ca cau lai ngay nay, cho phep co ty so 
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truyen toi da tdi 40. 

Bac diem cua ket cau: 

+ True vit an khdp vdi ecu thong qua c£c vien bi, do vay giam nhieu lire 
ma sat, song khong cho phep dieu chinh. Cac vien bi va ranh chiu luc 
ldn theo chen dap bdi lire chieu true. Be tranh mon cac ket cau da su 
dung vat lieu co do ben mon cao va dugc nhiet luyen tot, 

+ Ecu, dong thdi la thanh rang an khap vdi mot phan banh rang, dugc 
che tao co be rgng rang thay doi (dang con) de co the dieu chinh khi 
bi mon, 

+ Ty so truyen co the khong doi hay la thay doi, 

+ Hieu suat truyen luc cao (hieu suat thuan bang hieu suat nghich) nam 
trong khoang: (0,7 - 0,85). 


So vai ca cau lai loai true vit lorn con lan (trinh bay duai day), ca cau 
lai nay cho phep co ty s6 truyen ldn, va rat thuan lgi khi ket hgp vdi he thong 
trg luc lai thuy luc. 


B. Kha nang bien doi ty so truyen 

Tren mot so 6 to bu>t va 6 to tai, can thilt co ty so truyen cua he thong 
lai thay doi. Bieu nay thuc hien ngay tren ca cau lai. Tren hinh 4.23 kha 
nang thay doi ty so truyen cua ca cau lai dugc thuc hien nhd cau true cua 
cung rang. 


Cung rang vdi so rang tu 3 den 5 co the tao nen cac rang vdi cac profin 
rang khac nhau. Vdi ket cau nhu vay (hinh 4.23a), cho phep diem an khdp 
dich len tren (tuc la tang ty so truyen), cac rang lan can cho diem an khdp lui 
xuong dudi (tao nen kha nang giam ty so truyen). Ket cau nhu tren hinh 
4.23b, diem an khdp khong thay doi vi vay ty so truyen khong d6i. 


Hinh 4.23: Hai loai 

ket cau cor cau lai 

a) Loai thay dSi 

b) Loai khdng d6i 


Thanh rdng 



Cung rSng 
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Tren hinh 4.24 bieu thi d6 thi quan he su bien doi ty so truyen cua he 
th6ng lai khi co k6t cdu thay d6i diem an khop cua thanh rang va cung rang. 

Vifc tang ty so truydn or vi tri trung gian cua ccr ciu lai lam giam nho lire 
danh tren vanh lai, song khi muon chuyen huong, goc quay vanh lai phai 
nhieu hem. Di6u nay co lgri, vi khi 6 to chuyen dQng tren duong veri luc danh 
vanh lai nho va tao kha ning dieu khien banh xe dan huong chinh xac. 

6 vi tri mep bien, ty so truyen nho co lcri cho vi^c dieu khien 6 to nhanh 
chong vao duong cong voi ban kinh nho. 



11/4 1 3/4 1/2 1/4 a 1/4 1/2 3/4 1 11/4 

G6c quay v£nh l&i (vdng) 

Hinh 4.24: Kha nang bien doi ty so truyen cua cot cdu lai 


Day la giai phap cong nghe chung cho cac dang co cau lai: true vft - ecu 
bi thanh rang - cung r£ng, true vit lorn (globoft) con l£n va ca tren 6 to con 
co co cau lai banh rang thanh r&ng. 

C. Co* cau l&i tren 6 to Hino 

Co cau lai 6 to t^i nho Hino khong co tro luc trinh bay tren hinh 4.25. 

Cau tao bao gom: Trqc vit quay xung quanh tarn va ecu om ngoai true 
vit thong qua cac vien bi &n khop, tao nen bo truyen trqc vit - ecu. Ben ngoai 
ecu co c£c rang dang thanh ring. Cac r&ng cua cung rang (mot phan banh 
rang) an khop voi cac rang cua thanh rang, tao nen bo truyen thanh rang- 
cung rang. Nhu v$y khi true vit (dong vai tro chu dQng) quay, ecu thanh rang 
chuyen dong tinh tien, cung rang quay theo (dong vai tro bi dong). 
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a) M$t cit co ciu Hi 


Tryc vlt vO tin 
PhOt bao kin 
6 bi tryc vlt 
V6 co ciu 
Cung rSng 
Izcu (thanh rang) 
6c thdo diu 


b) Cic chi tiit 

1. Vdng Idm kin 

2. Ld thdng hoi 

3. Nip 

4. Dim 

5. Vdng lim kin 

6. 6 bi 

7. Ecu (thanh rang) 

8. 6c nyp diu 

9. Bye 60 

10. Nip bin 

11. Dim kin 

12. 6cdiiuchfnh 

13. Cung r8ng (tryc bj 6Qng) 

14. V6 co ciu 

15. Tryc vlt vi tin 




Hinh 4.25: Cor cdu Idi 6 to tdi Hino 
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True vit dat tren hai 6 bi cau, dugc dieu chinh nhri dem (4) (hinh 4.25b). 
Cac vien bi nam tren hai nua ranh cua true vit va cua ecu. Cac vien bi dugc 
hoat dong theo vong kin nha cac ranh dan bi. Ket cau true vit ecu bi co do 
bdn cao va khong phai dieu chinh. Thanh rang la mat ngoai cua ecu an khap 
vai cung rang. Cac rang cua thanh rang dugc che tao khong deu dang con, 
mot dAu to, mot dau nho. 

Cung rang che tao lien true co so lugng rang it, profin rang than khai, 
rang thang dang con. Nha cau tao rang thanh rang va rang cung rang dang 
con ngugc chieu nen sau khi ca cau bi mon cho phep dieu chinh dugc khe 
ha. True cung ring dat tren hai 6 bac nam trong vo va nap. Dau true cung 
rang co xe ranh de dat bu long ty chieu true. Ecu ham (12) nam ngoai nap co 
dinh vi tri cua true bi dong. 

Nha ket cau nay co the dieu chinh su an khap cua thanh rang va cung 
rang. Dau ngoai cua true bi dong co then tarn giac a dang con de lap vai don 
quay cua dan dong lai. Toan bo ca cau lam viec trong dau (the tich 1 lit). Ty 
so truyen cua ca cau lai co kha nang tu thay doi: tu 25 den 30. Ca cau lai 
dung cho cac loai 6 to tai vai ky hieu FD cua hang Hino. 

Tren hinh 4.26 la ca cau lai cua 6 to Hino co trg luc. 

Bo truyen loai true vit ecu - thanh rang cung rang co dac diem: 

+ Dau boi tran cho ca cau dong thai la dau thuy luc thuoc loai dau ATF 
(dau truyen dong thuy luc), 

+ Ca cau lai co ty so truyen khong doi (20,48 - cho 6 to tai GH; 22,0 - 6 
to GD, FF; 18,85 - 6 to FD). .. 

Ket cau co bo tri them: 


+ Van phan phoi dau, 

+ Xy lanh luc la vo cua cau lai, 

+ Pittong luc la mot phan cua ecu, 

+ True vit vo tan dugc lam r6ng, trong do bo tri: thanh xoan, ong dan vo 
van xoay va cac mi eng ham cua true lai (16), 


+ Tren vo ca cau lai bo tri cac 16 bat during dan d6u va 16 dan dau cdp 
va thoat dau trong khoang lam viec cua pittong, xy lanh luc. 
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i*v ! 


v 



15 14 13 9 12 





1. Tryc d§n van xoay 

2. £cu - xylanh lyc 

3. Thanh xoSn 

4. L5 dSn d&u 

5. 6 hi 

6. Tryc d§n co ciu I6i 

7. Van xoay 

8. Ph&tkin 


9. 6bikim 

10. V6 coc6u 

11. V6 che byi 

12. Tryc dd quyt 

13. V6ng dCrbi 
14.6c khda 

15.6c diSu chlnh 
16.Mi6ng hdm 



6US 


Hinh 4.26: Co cau lai co xy lanh try luc tren xe Hino 
D. Co* cau lai tren 6 to Huyndai 

Ca cau lai dung tren 6 to tai Huyndai khong co tra luc trinh bay a dang 
k4t cau chi tiet tren hinh 4.27. 

Nhin chung ket cau tuomg tu nhu tren 6 to Hino. Khac bi?t 6 day la vi?c 
bo tri dieu chinh 6 bi tren true vit vo tan. Ca cdu su d\ing nSp tren (5) lam ca 
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ciu dieu chinh nha lien ket bang ren van v6i vo, va oc khoa (6). So luong 
vien bi nam trong 6ng dan bi la 25 vien. Ket c£u dom gian, de che tao. Tuy 
nhien de tang khd nSng giam nh? lire vanh lai, cac loai 6 to co tai trong vira 
va 16n cua Huyndai dung ca cau lai loai trg luc. 


1. Tryc vft v6 t$n 

2. Ecu (thanh ring) 

3. Vdng din bi 

4. Bi 

5. Nip diSu chinh 

6. Oc khda 

7. Nip bin 

8. Oc diiu chinh 

9. Cung ring (tryc bj ding) 

10. Dim kin 

11. Vdcociu 



Hlnh 4.27: Co cau lai tren xe Huyndai 



Tren hinh 4.28 la ca ciu lai co trg luc cua 6 to Huyndai. 

Bq truydn thuoc loai true vit ecu - thanh rang cung rang co dac diem: 

+ Co cau lai co ty so truyen khong doi (22,4 - cho 6 to tai 8 tin, 8,5 tan). 

+ Dau boi tran cho ca cau dong thai la dau thuy luc thuoc loai dau ATF 
(dau truyen d$ng thuy lire). 

+ Goc quay blnh xe: 


Th6ng s6 

Loai cho 

8,0 tin 

Logi ch6 
8,5 tin 

Loai dau k6o 
39 tin 

G6c quay 
b£nh xe 

B£nh xe trong 

46’ 

46* 

49° 

B£nh xe ngo£i 

25°54’ 

25°54’ 

33* 32* 
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Hinh 4.28: C<r cau lai co try lire tren 6 to Huyndai 

1. Tryc vit v6 t$n 5. NSp diiu chlnh 9. Trycldi 

2. £cu vd pitt6ng 6. Cym van diSu khi&n 10. Gid <Xr tryc Idi 

3. Bi 7. 6c n6i (firing dSu 11. Nip bdn vd 6c (TiSu chlnh 

4. V6 co cdu 8. Cung rdng (tryc bj <fQng) 12. Cacd&ng n6i 

Cac cum chi tilt cu the: 


+ Xy lanh l\rc dudmg kfnh 100 mm la vo cua cau lai, pittong lire la mpt 
phan cua ecu hanh trinh 85,6 mm, 

+ Van phan phoi dau, nam a phan tren cua true vit vo t$n, 

+ True vit vo tan du<?c lam rong, trong do bo tri: thanh xodn, ong dan vo 
van xoay va cac mieng ham. 


Tren vo co cau lai b6 tri cac lo bat during dan ddu va 1§ dan ddu cap va 
thoat dau trong khoang lam vi$c cua pittong, xy lanh luc. 

Su lien k4t giua true lai vd true vit vo tan duqrc the hi^n tren so do (hinh 
4.29). 


Tren mat cat AA, ngoai chi tidt vo van khong bieu thi, c6n lai ket cau 
tyo nen 3 lop chi tiet 16ng vao nhau. Trong cung la thanh xo&n (6) co nhiem 
vy bien dang tao nen su dich chuyen tuomg doi giua than van trong (4) vd 
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than van ngoai (5). Thanh xo&n co kich thuac nho va n&m ggn trong tarn ket 
c&u, tao nen goc xoay tircmg doi gitfa hai dau thanh xo3n toi da 9°. Goc xoay 
phy thuQc vao luc tren vanh lai va lire can cua duang khi banh xe quay. Su 
dich chuyen tuerng doi giua hai than van trong va ngoai quyet dinh tinh chat 
trg luc nhdr viec dong mcr duang dau. 


Hinh 4.29: Sato bo tri 
van phan phoi 

tren trpe vit vd tfm 

1. Vdnh 16 i 

2. Tiyc I6i 

3. C6cd8ng I6i 

4. Thin van trong 

5. ThSm van ngodi 

6. Thanh xo8n 

7. Tnjc vft vd t$n 

8. L6 van diu 



Tren lien kh su dung ranh ngam d6 phong thanh xoSn bi gay. Khi do, 
ket cau van co kM nSng lam viec binh thuong nhung khong co tac dung trg 
luc (tren hinh khong the hien lien ket cua than van trong voi true vit vo tan). 


Ca cau lai true vit ecu - thanh rang cung rang co uu diem la cho phep b6 
tri xy lanh luc trong ca cau lai, do vay ngay nay nhieu hang che tao loai ket 
cau nay cho 6 to tai va 6 to buyt voi cac kich thuac tieu chuan khde nhau. 





Hinh 4.30: Ca cau lai tr\ic vit ecu — thanh rang cung rang 


Ket cau kieu tuang t\r voi hg thong lai khong trg lye dugc trinh bay tren 
hinh 4.30, voi he thong lai co trg luc thuy luc tren hinh 4.31. Ca hai k6t cau 
tren deu co ty so truyen khong doi. 





Ch warns 4: h£ th6nglAi 


197 


Ket cau co trgr luc bo tri gQn bao gdm: van phan phoi, xy lanh lyc dat 
cung vo voi ca cau ldi. Van phan phoi dat a phan tren cua co cau lai vrii 
chieu dai thanh xoin ngin va tiet dien thanh xoin nho, dam bio kha n£ng 
dong mri van dau tuomg thich v6i tai trpng tren he thong lai. 



Hinh 4.31: Ca cau lai tryc vit ecu - thanh rang cung rang c6 try life 


4 . 2 . 4 . CO CAU LAI TRUC VIT - CON LAN (GLOBOIT) 

A. Dac diem chung 

Truorc day, co c£u lai true vit globoit- con lin dugre dung rQng rSi tren 6 
to vi de dang hem trong viec che tao bQ truyen voi ty so truyen Ion horn 24. 
Tuy nhien ngay nay it dugc su dyng do vige bo tri trg lgc lai phuc tap horn 
cac loai ca cau lai khac. Co cau lai true vit globoit co do ben cao so voi ca 
c4u true vit tru thing. 

Dac diem ca ban cua ca cau lai loai nay la su d\mg tr\ic vit globoit va 
con lan an khap co so lucmg chi tiet it (hinh 4.32). 

True lai (1) cua he thong lai la chi tiet chu dong tiep nhan luc quay 
vanh lai. Tr\ic lai dugc ep cang voi true vit lorn (2) thong qua then tam giac 
a che do lap co gia curing bang nhigt dg. True vit globoit dugc quay tren cac 
6 bi con va co the dieu chinh do ra 6 bi. 


True vit lorn an khap voi con lan (3) theo goc nang cua ren tren tryc vit 
(tren hinh ve da xoay di mgt goc tuang ung). Con lan dugc bo tri quay tran 
tren tryc con lan (4) nhri cac 6 bi kim. Tryc con lan mang theo con lan quay 
tren true bi dong (5) cua ca cau lai (dugc goi la tryc de quat). Diu ngoai cua 
true bi dong bo tri then hoa lien ket vrii don quay dung cua dan dgng lai. 
Toan bo ca cau dat trong vo ca cau lai (6), dugc boi tran bang dau boi trorn 
banh rang. Vo ca cau lai dong thrii la gia bat chat ca cau lai vch khung 6 to. 
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Hinh 4.32: Car cau lai 

true vit globoit - con lan 

1. Tiyc Idi 

2. Tiyc vlt 16m 

3. Conldn 

4. Tiyc don ISn 

5. Tiyc bj dQng 

6. Vdcociu 



Khi vanh lai quay, true vit vo tan c6 dinh tren true lai, con lan bi dich 
chuyen quay xung quanh tryc bi dOng, thuc hien quay don quay dung. 

Nhu vyy chuyen dQng quay vanh lai da tao nen chuyen dpng quay (voi 
goc nho) cua don quay dung. Co the hieu: con lan d§. thay the mot so rang 
cua cung rang va tao nen ty so truyen cho co cau lai. Ve mat co cau, co the 
coi day la cua co cau true vit banh vit bien dang. 

Nho con lan, ma sat cua co cau giam nho, tuy vay sau mot then gian lam 
viec s\r mai mon thucmg xay ra 6 khu vuc Sn kherp giOa true vit va con lan, 
can thiet tien hanh dieu chinh. 

Con l^n co the co mot hai hoac ba tang r£ng an kherp vdri rang cua triic 
vit va lan ty do tren true con lan (hinh 4.33). Viec gia tang so tang rang cua 
con lan co kha nang giam duoc ap suat rieng tren be mat, ke ca khi co cau lai 
lam viec a trang thai bien va dugre su dung cho 6 to tai vua. Su dung con lan 
mot tang tren 6 to con va tai nho. 

Neu che tao con lan a dang cac ting rang co kich thuoc nhu nhau thi: 

- voi con lan 2, 3 ting rang cho phep ty so truyen cua co cau lai thay 
doi (3 - 5)%, (coi nhu khong co kha nang thay doi ty so truyen cua 
co cau lai), 

- voi con lan mpt ting rang cho phep ty so truyen thay doi tcri 10%. 
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Hinh 4.33: Cdc lopi ca cau Idi trpc vit globoit - con l&n 
a) MQt ting rdng; b) Hai t&ng rdng; c) Ba tSng ring 


Higu suit thuan ca clu ldi bdng 0,6 - 0,7, hiyu suit nghich chi ndm trong 
gidi han 0,35 - 0,5. Gia tri hieu suit nghich thap cho phep ca clu ldi hip thy 
t6t cdc va dap truyln tir banh xe len vanh ldi. Day la iru diem khi dung ca 
cau lai kieu nay. 

Ca cau ldi su dung true vlt lom cho phdp bo tri tren cau trude 6 t6 tai 
nh6 chiu tai tdi 1200 daN khong trgr lire voi con ldn hai tang rdng. Cdc 6 t6 
tai Ion han thudng sir dyng con ldn 3 tang rdng. 

M6t so thong so ca clu ldi tryc vit con ldn gldboit dung cho 6 to con, 6 
to tai va may keo cho trong bang 4.1. 

Bang 4.1: Cdc thong so ca cau ldi trpe vit con ldn gldboit 


Typ 

ram 

Ty s6 truy^n 

G6c quay 
max (<J0) 

Typ 

Cdu 

trdc 

Ty s6 
truy&n 

G6c quay 
max (d0) 

7316 

WEM 1 

12,8/15,5 

82 

7350 

ESI 

EXMM 

90 

7320 

- 

16,4/13,6 

90 

7363 

- 

26,3 


7328 

mtmm 

18,3/20,2 

- 

7368 

- 

mnm 

- 

7340 

- 

20,0/22,0 

- 

7373 

- 

mxm 

- 


B. Ca cau lai cua 6 to 


Tren 6 to ca dong cao cua Lien Xo cu su dyng ca cau lai tryc vit con lan 
globoit co trg luc vai cdc cym tra lyc khong ndm chung tren ca cau ldi. Ket 
cau ca cau ldi trinh bay qua mdt cat tren hinh 4.34. 

Tryc vit lom (2) duyc bat vdi vdnh ldi thong qua true lai (4). Tryc vit 
quay tren hai 6 bi (3). 6 bi co the dilu chinh dQ ra nhd cdc can d?m dilu 
chinh (1). Con ldn (5) bo tri tren nang vdi goc lgch bdng goc nang X cua ren 
tren tryc vit va an khdp vdi tryc vit (2), do do co thl quay tren tryc con lan, 
tao nen chuyen dong quay cua don quay dung. Con ldn quay tran tren tryc 
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Hinh 4.34: Cor cdu Idi true vit - con Ian g Id bo it 3 tang rang 
a) M$t c$t co ciu; b) Si/ l$ch gdc X 

1. Tim <Jiiu chinh 5. Con ISn 9. Rotuyl <J6n quay (Jung 

2. True vft 10m 6. Dim diiu chinh 10. V6 co ciu Idi 

3. 0 bi 7. T/yc con ISn 

4. True ISi 8. True di quqt 



Hinh 4.35: Quy ludt thay doi khe ho ben (che tao )vd quy luqt 
mon cua cor cdu Idi 

True de quat duac dieu chinh &n khap vai true vit qua d£m dieu chinh 
(6). Nhd viec che tao quy dao an khop cua con ISn vdi true vit, khe hd ben 
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gifta cac bi mat truyen luc thay doi theo goc quay vanh lai. Khe hdr ben cua 
chung or vi tri trung gian nh6, con 6 hai ben mep bien khe hd tang len. Khe 
ha ben va do ra vanh lai co quy luyt ngugre chieu nhau, do vay tranh dugc 
hien tugng ket rang khi dieu chinh qua muc (hinh 4.35). 

Vai muc dich diiu chinh khe ha ben khi bi m6n, trong che tao tryc cua 
con lan va true cua tryc vit v6 tan globoit dugre d£t lgch tarn vdri khodng edeh 
E. Khi chua su dyng khoang each E 16n, sau khi dieu chinh khoang each E 
thu nho d£n. Cdng vige dilu chinh dugre thuc hign thong qua vige giam chieu 
day cua dgm dieu chinh (6). 

Dau ngoai true bi dpng dang hinh con nho (3°) co then tarn giac de lap 
chat vai don quay dung (don dan d0ng cua hg thong lai). Be giu ch$t don 
dung vai tryc quay nha dgm va ecu ngoai co kich thuac lan. Vj tri tuang doi 
cua con lan va tryc vit dugc xac djnh nha oc dieu chinh (17), d$t tren nip 
cua ca cau lai. Vo cua ca cau ldi c6 ede lo de bit tren gia cua xe. Tren vo 
(10) co mOt lo d6 diu vd xac &\nh mure dau trong ca cau ldi. Ca cau ldi su 
dung dau boi trem dac, thu6c loai dau cho cac hgp gidm toe bdnh rang. 

Tren mgt so xe yeu cau ca cau lai co ty s6 truyen thay doi, ede tang rang 
dugc che tao dac bigt cho phep dich chuyen duang tarn an kh6p. Bidu nay 
dugc su dung vdri cac con ldn cho 6 to tdi nh6 hay 6 to con, c6n doi v6i 6 to 
tai 1dm khong sur dyng. Cau true cho phep thay doi ty so truyen dS trinh bay 6 
phan ca cau ldi tryc vit ecu bi - thanh rang cung rang (hinh 4.24). 

Tren 6 to do hdng Fiat, mgt so nhd che tyo cua Lien Xo cu sdn xudt 
trong nhung thap ky 1960 - 1990 con gap pho bien ket cau ndy bdi tinh chat 
truyen thong cua cong nghg. Ngay nay cac 6 to mai cua CH Lien bang Nga 
cung dung ca cau ldi tryc vit ecu bi - thanh rdng cung rang. 

4.4. TRQf Ly*C LAI 

4.4.1. CAC VAN BE T6NG QUAT 

Trg lyc cua he thong ldi co tac dyng lam giam nhg cudng dO lao dgng 
cua nguai ldi, giam mgt moi cho ngucri ldi khi xe hoat dgng tren du6ng dai. 
Bieu nay ddc bigt quan trgng d6i vai 6 to tai va 6 to buyt, do vyy tren hau hit 
ede 6 to ngay nay su dyng hg thong ldi c6 trg lyc. 

Ngoai ra, vai ede loai he th6ng ldi co trg lyc edn cho phep: 
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- Lam em qua trinh va dap cua banh xe tren nen, han che rung dfng 
truyen len vanh lai va giup cho qua trinh chuyen huong tren nen 
duong xau thuan lgi hem, 

- Nang cao an todn chuyen dgng khi co sir co dot xult or banh xe, too 
dieu kif n cho xe co the gift nguyen huong chuyen dgng ban dlu. 

A. Cdc yeu cau khi cldnh gid trg lye ldi 

Khi xem xdt danh gid hf thing lai co trgr lire din quan tarn toi cdc yeu 
cau chinh sau day: 

- Sy hgrp ly trong vife b6 tri va tieu thu ngu6n ndng lugrng trgr luc lai: 
thuy lyre, khi ndn, difn,..., 

- Hifu qua trg l\rc: thong qua vife giam nhg lyre tren vanh lai va kha 
ndng gay cam nhan sir bien doi lire dieu khien vrii cdc ban kinh quay 
v6ng khac nhau. (Khi co trg lyre, lire tren vanh lai van duy tri a gid tri 
nhlt dinh du dam bao cho nguoi lai cam nhan dirge sue can cua mat 
duong va cam giac ve trang thai cua mat duong), 

- Khong gia tdng qua Ion do ro vanh lai, dam bao ede tieu chuan hifn 
hanh, 

- Khi hong trg lyre, hf thong lai van phai lam viec, tuy ring lyre tren 
vanh lai se nang hem, nhung khong vugt qua gioi hyn cho phep, 

- Dam bao ty If gifta goc quay cua vanh lai va banh xe dan huong, 

- Khong xay ra hifn tugng tu cucmg hod, 

- Co do nhay trg luc cao, lam vif c on dinh, 

- Kit clu don gian, hgp ly, gia thanh phu hgp. 

Cdc yeu cau tren nhlm dam bao cho hf thong trg luc lai lam viec theo 
nguyen tic chep hinh (hay tuy dong), co nghTa la: danh tay lai it thi banh xe 
din huong quay it, danh nhieu thi quay nhieu, gift nguyen vanh lai thi banh 
xe dan huong khong quay. 

B. Phan logi 

Trg lyre lai dugc phan ra cac loai sau: 

- Trg luc khi nen su dyng dp suit trg lyre 0,5 - 0,75 MPa, 

- Trg luc thuy lyre su dyng dp suit trg luc 5,0 - 12,5 MPa. 
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Hien nay tren 6 to tai va 6 to buyt, trg l\rc thuy l\rc v6i kit cau bo tri g<?n 
ducrc su dyng r(>ng rai horn ca, die biet phi bien 1 k trg l\rc thuy l\rc v6i ccr cau 
lai loai true vit ecu bi - thanh rang cung rang. 

C. Cac b§ phan cua try lyc lai 

H? thong trg lure lai la mgt he thing t\r diiu khien, boi v$y n6 bao gom: 

- Nguin nang lugng trg lye (NNL), 

- Van phan ph6i (VPP), 

- Xy lanh lire (XLL). 

Phy thupc vao viec sip xep cac bO phan tren vao he thing lai c6 the chia 
ra nhir tren hinh 4. 36: 



a) b) c) 



Hinh 4.36: Cdc dgng bo 

tri try lire lai 

a) CCL, VPP, XLL dft chung 

b) CCL, \/PP, chung 

c) VPP, XLL <J$t chung ^ 

d) CCL, XLL m chung 

e) CCL, VPP, XLL <3$tridng r§ 

1. Ccr cSu !6i 

2. Xy lanh luc 

3. Van phdn ph6i 

4. Nguon nSng luring try luc 


So 1 do a: VPP, XLL dat chung trong ca ciu lai (CCL) thuong gap hom 
ca. Ciu true tro lire thuy lire co NNL la mot bam thuy lye dirge dan d$ng tir 
dong ca nha day dai. Ca cau lai su dung loai tryc vit ecu bi - thanh rang 
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cung rang. Ket cau nho ggn, kha nang trg luc cao. Bo tri ph6 bi4n tren 6 to 
tai va 6 to buyt. 

Sor do b: VPP nim trong CCL, con XLL nim rieng. Vifc bo tri nhu so 
do nay co the g£p tren trg lyc thuy luc. 

So do c: VPP, XLL d$t thanh mgt cym, tach bi£t voi CCL, bo tri nhu so 
d6 nay c6 the gap tren trgr lyc thuy lyc hay khi nen, tren co sdr su dyng dugc 
cym ca c4u lai cua hf thing lai khong trg luc. 

So do d: XLL nim chung voi CCL, con VPP nim rieng, so do nay co 
thi g^p tren trg lyc thuy lyc. 

So do e: VPP, XLL, CCL dat rieng biet voi nhau, so do nay co the gap 
tren trg lyc thuy lyc hay khijien. Vi tri cua XLL bo tri tuy thuoc vao cac ket 
cau cy the tren 6 to. 

NNL tren he thing co the la bom thuy lyc hay may n£n khi. Trong 
truong hgp trg lyc khi nen, may nen khi dung chung voi he thong phanh khi 
nen r nhung cong suat may nen se Ion hon nham thoa man yeu cau tieu hao 
khi nen cho ck hai he thong. 

D. Hie u qua try lyc va d$c tinh try lyc 

B6 the hi?n hifu qua trg lyc thucmg dung do thi dac tinh trg lyc. Bo thj 
dac tinh trg lyc bieu dien quan he cua momen can quay vong M qv va lyc can 
thiet dat tren vanh lai P v i (hinh 4.37). B6 thj dugc bieu dien theo quan he 
duong thing trong hai truong hgp: 

- He thong ldi khong co trg lyc, 

- He th6ng lai co trg lyc. 


Voi he thong khong trg 
lyc, khi momen quay vong dat 
gia tri max (Mq vmax ), lyc tren 
vanh lai can thilt la P° v imax 
(gia tri cho ph6p theo tieu 
chuan quoc ti voi 6 to tai: 
700N). Tuy nhi6n voi cac 6 to 
ngay nay gia tri nay nim trong 
khoang 300-500N (tuoyg ung 
voi khi h§ thong trg lyc bi 
hong). 



Hinh 4,37: Dye tinh trp luc cua h? thong ldi 
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Vrii he th6ng co trg lire, cung ri gid tri M qvma x, l\rc tren vdnh lai din thidt 
la P co v imax- Gid tri nay thap han khoang 2 - 5 ldn so vrii P° V | max . 

Vl ly thuylt, higu qua trg lure lai dugc ddnh gid bang hf s6 trg l\rc K: 

p° 

^ pcO 

■‘vlmax 

Gia tri K cang Ion higu qua trg lgc cang cao, va gid trj P^vimax qud nhd 
se anh huring din cam giac cua ngurii lai (mat cam giac danh ldi). Ng&y nay 
thuring gap h? s6 K ndm trong khoang: 2-5. 

Diem bat dau trg lyc cung anh huring den tinh an todn trong chuyln 
dong cua 6 to. H$ thong yeu cdu khong trg l\rc tir gia tri dau (gia trj bang 0). 
Bilu do giup cho hg thong khong bi t\r trg lyc do ede yeu to nhieu ngoai 
canh khong mong mu6n gay nen. Gia tri nay thuring tuomg ung vrii lyc tren 
vanh lai khoang 20 - 50 N. 

Hieu qua trg lyre ldi crin co thl ke din dQ nhyy, tuy nhien quan trgng 
hon ca la han chi toi da kha nang do ra cua he thong khi co trg lyc. 

E. Trg lire thuy lyc xh trg lyc khi nen 

Tren he thong lai doi hoi phai dan huomg hai chieu (quay trai, quay 
phai), trg lyc cung can co tac dyng hai chieu, do vay tren 6 to b6 tri mych 
dieu khien trg luc lai hai chieu. 

So d6 mo ta ede mach dieu khien trg lyc trinh bay tren hlnh 4.38. 

a. Mach cap trp luc thuy luc 

Tren he thong thuy luc (hlnh 4.38a), berm thuy lyre tao dp suat cao cung 
cap dau cho mach theo vong kin: dau luan chuyen ve binh chua va quay lai 
bam. 

Khi thyre hien quay vong ve mot phia: dau tu bam di qua van VI vao 
mot phia cua xy lanh luc, ddy pittong dich chuyln, dau a phia ben kia cua xy 
lanh luc qua van V4 yl binh chua. Bom hut dau tur binh chura cap trri lai cho 
xy lanh luc thuc hien mgt vong luan chuyen kin. Khi d6 V2, V3 ngdt mach 
ddu, con VI, V4 mo thong during dau. 

Khi thuc hien quay vong ve phia ngugc lai: dau tir bam di qua van V2 
vao mgt phia cua xy lanh luc, pittong bi dich chuyen ngugc lai, ddu ri phia 

* y / 

ben kia cua xy lanh luc qua van V3 ve binh chua. Khi d6 VI, V4 ngdt mach 
ddu, con V2, V3 mri thong during dau. 
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Nhu vay qui trinh dau co the tac dpng vao hai m&t cua pittong tuy thupc 
vao vipc d6ng mtir c&c c$p van. Cdc dudng dau dupe mo ta tren hinh ve. 

Khi khong th\rc hipn quay vong, 6 to chuyen dong thSng, dau khong 
luan chuyen qua c&c van. Cac van V1,V2, V3, V4 deu dong. 

Trong k6t cau thpc te cac van nay dupe bo tri chung trong mot c\im van, 
gpi ten la cpm “van phan ph6i” hay “van di6u khien”. Cdc van lam vipc nh& 
tin hipu tkc dpng tir v&nh ldi. 




Hinh 4.38: Sor do mqch dieu khien hai chiiu 
a)Tr<?lifc thuyli/o b)Tn?li/c khf n6n 

b. Mpch cap trp luc khi nen 

Tren h? thong khl nen (hinh 4.38b), bom nen khl tao ap suat cao cung 
cap v&o binh chua. Khl nen di qua ede van vao xy lanh lyre va qua van thoat 
ra khl trfri (khong luan chuyen tra ve binh chua). Vong dan khl n6n thpc hipn 
theo vdng hd. 

Khi thpc hipn quay v6ng ve mpt phla: khl nen tu binh chua di qua van 
V1 vao mpt phla cua xy lanh lpc, khl a phla ben kia cua xy lanh lpc qua van 
V4 thoat ra khl trfri, pittong bi day dich chuyen. Khi do V2, V3 ng&t mach 
khl, edn VI, V4 mtir thong. 

Khi thpcTiipn quay vong v6 phla ngupc l^i: khl nen tu binh chua di qua 
van V2 vao mpt phla cua xy lanh lpc, khl a phla ben kia cua xy lanh lpc qua 
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van V3 thoat ra khi trai, pittbng di chuydn ngugc lyi. Khi d6 VI, V4 ngit 
mach khi, V2, V3 ma. 

Nhu vay qua trinh khi nen c6 the tac dong vao hai mat cua pittong tuy 
thugc vao viec dong ma cac cap van. Cac duang khi n6n dugc mo tk tren 
hinh ve. 

Ca hai dang trg luc deu su d\mg mach cap nang lugmg h6r, trong vdng 
tuAn ho^n moi chat (thuy l\rc, khi nen): trg l\rc thuy l\rc dung v6ng tuan ho&n 
moi chat kin, trgr l\ic khi nen dung vong tuin hoan moi chat ha. 

c. Cac scr do bo tri h$ thong lai co try lure bfing khi ndn 

Cac so do bo tri chung he thong lai co trgr lyc bang khi nen co the g$p 
vori cau true theo so do c, e cua hinh 4.36. Cac so do nay deu bo tri: 

- XLL, VPP deu nim ngoai CCL, 

- VPP cung chung vai XLL va nSm ngoai CCL. 

Ket cau nhu vay dam bao CCL dan gian, ggn \k c6 the sur dyng c£c cym 
chi tiet cua he thong lai khong trgr luc thanh ket cau co trg lvrc. 

Mgt so ket cau cua hg thong lai co trgr l\rc bang khi n6n vdri ckc cau true 
•khac nhau trinh bay tren hinh 4.39. 

Bo tri XLL nAm ngoai co the d$t t£c dung trgr l\rc vao don quay dung 
cua dan dgng lai, do vay XLL dat dgc theo phuemg cua ddn keo dgc. 

Bo tri XLL nam ngoai co the dat tac dyng vao d6n quay ngang cua dan 
dgng lai theo cac phuemg: 

- Dgc theo don keo dgc, 

- Nam ngang theo dam cau. 



Hinh 4.39: Cac dyng bo tri chung cua h$ thong lai co try lire khi nen 

1. CocAu Idi 3. Van ph&n ph6i 5. Ddn quay dqc phy 

2. Xy kanh lye 4. Ddn quay ngang 6. Ddn quay dqc 
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Tac dyng trg lyc cua XLL dat vao don quay ngang cua dan dgng lai giup 
giam nho tai trgng tac dung len CCL va cac chi tiet cua don kdo dpc, khdp 
cau trong dan d$ng lai. 

d. So sank trp lire thuy life va tr<? life khi nett 

Trg lyc lai tjiuy lye hipn nay dugc dung nhieu tren cac oto vi no co 
nhtrng iru diem so vdri trg lye khi nen: 

- Ap suit chit long cua hp thong thuy lyc Ion p - 6 4- 10 MPa nen gi&m 
dugc kich thuoc va trong lugng xy lanh lyc, khong In khi lam viec, 

- Hipu qua trg lire cao, thdri gian ch|m tac dyng khong qua 0,02 + 
0,045 (s). Nho vay, dam bap tinh nang lam vi?c cua bQ trg lyc, 

- Dap tit tot dupe va dap trong he thong lai nho truyen dan blng thuy 
lye, han che tac dung len vanh lai khi 6 to chuyln dqng tren mat 
duong khong blng phlng, 


- Hipu suat lam vipc cao. 

So lugng 6 to co he thing lai trg lire khi nen ngay cang it do: 

- Ket cau cong kenh, 

- Nguon khi nen dung chung v6i he thong phanh va cac he thong khac, 
dan toi can thiet phai tang cong suat cua may nen khi de dam bao kha 
nang on dinh nguon khi nen, khi cac he thong su dyng dong thoi. 


Mpt s6 nha san xult cua Lien xo cu su dqng trg lire khi nen cho cac loai 
6 to tai: Maz, Kraz. Ngay nay cac 6 to cua the he sau cung da chuyen sang 
dung trg lyc thuy lire. Trong tai lipu khong trinh bay vl clu tao cua hp thing 
lai co trg luc khi nen. Khi can thiet co the tim hieu cac tai ligu chuyen mon 
ve hg thong nay. 

4.4.2. TRO Lire THUY LlTC 

Hp thing lai co trg l\rc thuy lyc bao gom: 

- Bom thuy lire la nguln tao nSng lugng trg lyc cho he thing, 

- Van phan phoi dau thuc hipn dong mo duong dau theo chieu quay 
vanh lai, 


- Xy lanh luc tao nen lyc trg lire cho he thong lai, 

- Dlu thuy lire la moi truong truyen dan n&ng lugng trg lyc, 

- Binh chua chat long va cac luoi Iqc ban. 
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Cac cum cua thiet bj trg lire co kit clu nho gon va dam bao cac yeu cau 
cu the cua trg l\rc lai. 

A. Bom thuy life 

He thong lai co trg lgc thuy l\rc can co borm thuy luc co kha nang too 
nen ap suat chit long 12-13 MPa trong khoang vong quay lam vige cua 
dong co 550 - 4000 vong/phut (dpng co diezel). Tuoi thg lam vige cua borm 
cao tuong duorng tu6i tho lam vige cua dong co (khoang 300.000 km xe 
chay), ket cau nho. 

Ket cau borm thuy l\rc dung cho 6 to tai, 6 to buyt phan chia thanh: 

Borm banh rang banh rang thuong, banh rang song, 

- Borm loai phien trugt, 

- Borm phi4n xoay, 

- Borm phien 6p. 

a. Bomt phien trirgi cua 6 to tai Hino 

Tren hinh 4.40 la cau tao cua loai bom phien trugt quay cua 6 to Hino. 

True quay (1) mang theo rotor (11). Tren rotor co cac rSnh chua phien 
trugt (10), moi ranh tuong ung mgt phien trugt. Phien trugt che tao bang 
thep hgp kim, dugc chay tu do trong ranh rotor. DTa phan ph6i (13) co dang 
hinh 6 van co dinh tren vo nh6r chot on dinh vi va bu long kgp. Be mat 6 van 
cua dia (13) gioi han kha nang trugt cua phien trugt. Khi rotor quay, phien 
trugt vang ra ngoai nho l\rc ly tarn va ty vao be mat 6 van cua vo, tao nen cac 
khoang kin giua cac phien trugt, rotor, vo. S\r quay cua phien trugt tren vo 6 
van tao nen sir thay doi the tich cua khoang chua dau. Khi tang the tich, chdt 
long dugc nap vao khoang, khi giam the tich, chat long dugc ep ra ngoai, 
thuc hien qua trinh nap va nen chat long. Cu moi vong quay cua rotor phien 
trugt co hai lin nap va hai lan ep. Trong qua trinh rotor quay cac phien trugt 
trugt trong ranh cua no. 

DTa (13) dugc ty bai 16 xo tu bii khe ha cua mat ben rotor va dia phan 
phoi, dam bao nang cao kha nang bao kin va duy tri ap suat khi bi mon. 

Van di'eu tilt luu lugng va ap suat duy tri ap suat, ngay cd khi vai so 
vong quay nho, trong gioi han lam viec 12,7 MPa vai luu lugng toi da 19 
lit/phut. 




Hinh 4.40: Barm dau kieuphien triryt cua Hino 

1 True chu <3Qng 6. Vdngbao kin 11. Rdtor quay 

2.0 bi 7. Van bi 12 07a ty 

3. Vd bom 8. Van di&u tiit kru fupmg 13. 07a ph&n phdi 

4. Cum van OiSu tiSt 9. Nip bom 14. Bi kirn 

5. Ldxo 10. Phiin twvt 15. 16. Com bao kin 
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Nguyen ly cip diu cua bom ducrc trinh b&y tren hinh 4.41. Diu chua 
trong binh chua diu (1) cip vko bom phien trugrt nh6 hai cua doi xung tdi 
cac khoang (3) ng&n each cua vo, phien trugrt va rotor. Sau khi bj 6p nh6 the 
tich vk tang ap suit, diu chuyin ra ngoai tdri dudmg diu ap suit cao (A). 


Hinh 4.41: Sa do nguyen ly cap dhu 

A) Ouimg cip diu 6p suit cao 

B) Qutmg dku vi birth chua 

a) Trpng thdi cip diu 

b) Tr$ng thii diiu chlnh 6p suit 

c) Trpng thdi diiu chlnh luv luring 

1. Binh chira diu 4. R6tor quay 

2. Phiintruvt 5. Pitting luu lux^ng 

3. Khoang chua diu 6. Van bi dp suit 


Trying thai cap diu (hinh 4.41a) 
th\rc hign khi can tang ap suat len toi 
gioi han. Rotor (4) quay nho day dai 
noi voi dong co cua 6 to. Chat 16ng 
dua vao cac khoang cua rotor theo 
16 6van dai. M$t phan chat long co 
ap suat cao dua vao phia trong phien 
trugrt (2), cung voi luc ly tam, day 
them phien trugrt ty vao be mat 
ngoai, phan chu yeu cua chat long 
dua qua lo tiet luu va cap dau ap 
suat cao cho duomg dau trgr l\rc, mgt 
duong khac dua dau sang van dieu 
ap, van diiu tiet luu lugmg. 



Van dieu ap dang bi -16 xo (6), van luu lugmg dang 16 xo pittong (5). 
Khi ap suat va luu lugmg chua t<5ri gioi han, van ap suit va luu lugmg d6ng 
kin. Cac duong dau sau khi qua van phan phoi chay vi binh dau qua B. 

Trang thai dieu chinh ap suit xay ra khi ap suit toi gioi han, van bi m6 
dua dau ve duong nap dau vao bom (hinh 4.41b). 
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Trang thai dieu chinh luu lupng xay ra khi luu lupng dau tori giori han 
(trucmg hpp t£ng toe do dQng ca dpt ngot), pittong liru lupng mo dua dau ve 
ducmg n^p dau vao bom (hinh 4.41c). 

Tren xe cua h&ng Kia cung su d\ing lo^i vein phien trupt nay. 

Cac trang thai nay tao dieu kipn giam tai cho berm va duy tri dp suat va 
luu lupng on dinh trong khoang ± 0,4 MPa. 

b. Barm phien xoay cua 6 to tai Kia , phien ep cua o to buyt Huyndai 

Cau tao bam phien xoay cua Huyndai trinh bay tren hinh 4,42. 



Hinh 4.42: Barm dau kieuphien xoay 
1. 6ng nh$n d&u 6. 6c him 10. Vdng him 14. Thin bom 

2.6ng c&p diu 7. GiidO ll.Vdbom 15. Ph&tbaokln 

3. Van ip su£t 8. BJaphinph&i 12. Thin oval bom 16. True quay 

4. Van luv lupng 9. Vdngkhda 13. ROtor vi phiSn xoay 17.Pulybom 

5. Ldxo 
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Khac vai loai bom phiin trugrt, a day ket clu dung phien xoay bao kin 
cac khoang ep dau. Do tinh chit xoay cua phien nen ma sat ciia co ciu nho 
han, nhimg cung vi 16 do, kha nSng bao kin thyc hign theo phuomg phap 
chpn lap, trong tMo lap khong cho phep rut phien ra kh6i than bom, nham 
han chi dieu kign lap lan. 

Ap suit bom 16n nhat 11,3 - 12,7 MPa 61300 v6ng/phut cua dong co. 

Hinh 4.43 la ciu tao cua bom diu phiin ep cua 616 tai Huyndai. 

Ciu tao tuomg t\r nhu cac loai tren. Phien ep su dyng 16 xo trong day 
phien ra ngoai, do vay hieu qua lam kin t6t han, ke ca khi ap suat dau con 
nho. 



Hinh 4.43: Bam dau kiiu phien ep 


c. Bam banh rang 

Ngoai ra, tren mot so 6 to cdn dung cac loai bom banh rang khac. Tuy 
vay kha nang tao ap suat nho hom nen thuong gap a cac loyi 6 to yeu cau hg 
s6 try l\rc nho. Cac loai bom dau banh rang 40 ap suat dyt tvr 6,0 + 10,0 
MPa, ap suit lam vigc tai xy lanh lyc tvr 5,5 - 8,0MPa. 

Tren hinh 4.44 trinh bay cac cau trdc co ban cua cdc loyi bom banh rang 
su dung trong cac hg thong lai co trgr luc bom banh rang an kh6p ngoai (a) 
bom banh rang an khop trong (b) bom banh rang s6ng c6 true lgch (c). Ciu 
tao cua cac loai nay tuong ty nhu trong nhieu tai ligu thuy lyc da neu. 

Cac loai bom banh rang dung tren hg th6ng lai cho phdp tao ap suit t6i 
da len tai 8,5 MPa, th6a man dupe dieu kien cung cap dau co ap suat cao cho 
xy lanh lyc. 

Diu thuy lyc trong toan bp he thing try lyc lai thuong cin 2,5 - 4,5 lit, 
co ky hieu ATF (diu truyen dpng thuy lyc - DEXRONII). 
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Hinh 4.44: Bom dau bank rang 

Trong su dyng cdn quan tarn den do c£ng cua day dai keo bam dau. Khi 
xe hoat d<?ng co hi$n tuong tay l£i n£ng co the phai c&ng lyi day dai theo quy 
dinh. Bam dau la mot cym thuy lyc chinh xac, chi duyc thao kiem tra khi co 
dieu ki?n cho ph£p ve dyng cu va vf sinh cong nghiep. Cac van chi duyc 
phep dieu chinh theo tai lieu hudng dan va co thiet bi do ap suat, khong cho 
phep dieu chinh ap suit va luu luong trong su dyng. 

So sanh vdi cac loai bom phien trugrt, phiSn quay, phien ep (da trinh bay 
a tren) cac loai bom banh ring co cac uu nhuyc diem chinh sau: 

- Ket cau don gian, gia thanh thdp, 

- Khong gian chiSm cho nho, de dang b6 tri tren 6 to, 

- Xung ap lyc nho, 

- Khi d so vong quay thap ap suat tang cham, 

- Khi lam vigc d sd vong quay cao on ldn, 

- Gia tri ap suat ldn nhat cho phep khong cao, 

- Higu suat thap hon. 

Mot vai chi sd ap sudt ldn nhat (p max ) cua c£c loai bom dung trong hf 
thong lai tra lyc lai tren 6 to: 


Loai bam 

Pmax (bar) 

Banh rang (a) 

100 

Banh rang (b) 

140 

Banh rang sdng (c) 

160 

Phi6n 

180 
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B. Cau tao hp thong lai co try* lu*c 

Clu tao cdc thilt bi trp luc cho 6 to tdi rat da dang. S\r da dang phy 
thuoc vao loai ca clu lai, van phan phoi, b6 tri xy lanh lye vd co cau lai. 

Cac dang van phan phoi thuang gap tren 6 to : 

- kilu van con trirgt, co r§Lnh, 

- kieu van xoay, 

- kieu canh trupl:, 

- kieu van con truprt bi try tron. 

Tim hilu tinh chat da dang cua ket cau thyc hipn qua 6 to cy the sau. 

a, 6 to Kamaz 

Ket clu toan bp hp th6ng lai tren 6 to Kamaz trinh bay tren hlnh 4.45. 

Bac diem chung cua he thong: 

- Co cau lai kieu tryc vit ecu 
bi - thanh rang cung rang, 
ty so truyen toan bp: 20, co 
bo banh rang dao chilu (ty 
s6 truyln 1:1) nlm tren co 
cau lai. 

- Bonn dlu kilu rotor philn 
truprt, dat chung voi binh 
chua dau, ty so truyen din 
dong ty dong co sang berm: 

1,25:1. 

- Berm dau cung cap ap suit 
cho trp luc voi ap suat 7,4 . 

MPa, ap suat ma van dieu 
tilt luu luqrng thong duong 
dau ve berm: 8,5 MPa. 

- Co ket lam mat dau bo tri tren duong dau ve bom, him cung tren 
khu vuc ket nuoc lam mat dpng co. 

- Van phan phoi dau kieu con tnrot co ranh nlm tren tryc vit vo tan 
voi cac 16 xo djnh tarn, dat phia truoc cua co cau lai. 



6 


Hinh 4.45: H$ thong lai tren Kamaz 

1. Vdnh Idi 7. Co cSu Idi 

2. Ttyc Idi 8. Ddn k6o dpc 

3. Cdcd&ng Idi 9. Ddn quay ngang 

4. K6t mdt 10. dngdSndSu 

5. Van phin ph6i 11. Bom diu 

6. BO dio chiiu 12. Blnh chua diu 




216 


cAu tao gAm 6 t6 tAi, 6 t6 buyt 


6 to tai Kamaz voi buong lai rut, vi tri ngirrii lai nim tnrac banh dan 
hudng. Do vay he th6ng lai d&t them bp dao chieu banh rang con xoan (2) 
dl cho phep toan bQ ca cau lai bo tri nim dpc theo khung xe. 

Ciu tao c\im ca ciu lai, van phan ph6i va xy lanh l\rc dirge trinh bay 
tren hinh 4.46. 



Hinh 4.46: Mpt cat ccf cau lai, van phan phoi va xy lanh life cua Kamaz 

1. Cym van ph&n ph6i 4. Cung rSng bj <3Qng 7. Bi 

2. Cym bdnh ring <J6i chidu 5. True d£> qupt 8. Oc <Ji6u chlnh 

3. True vft vd t$n 6. £cu - thanh rSng 9. L.6 th6ng hoi 



2. Bi try 5. Van tr6n vd 

3. Con tnrpft 


Trgc vft vo tan (3) n6i v6i banh rang con bi dong cua b<? dao chieu (2) 
nha moi gh£p then hoa. Phia truric true (3) lip voi van phan ph6i (1), phia 
sau lip voi ecu cua ca cau lai qua cac vien bi (7). Phin truac cua ecu co tiit 




Chucme 4: Ht th6ng lAi 
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dien trdn tao thanh pittong luc va ng&n each kin xy lanh thanh hai khoang: 
truac va sau. Cung ring (mot phan banh rang) co chieu rQng r&ng thay doi 
Sn khap vai thanh rang. Nha oc (8) co the day sau cung rang va giam nho 
khe ha ben cua ca cau lai khi bi mon. True de quat (5 - true bi dQng) lap 
chat vai don quay dung nha hai bu long khoa. 

Cac khoang dugc bo tri ngan each thong qua cac phot dku chiu ap suat 
cao. Nhu vay ca cau lai dat chung vo vai xy lanh luc va van phan ph6i. 

K6t cau va nguyen ly dich chuyen cua van phan phoi kieu con trugt co 
ranh din dau theo sa do trinh bay tren hinh 4.47. 

Cac duang dau dan vao, dan ra khoi xy lanh l\rc th\rc hi?n theo goc 
quay vanh lai, thong qua cac ranh dau nam tren vo va con trugt cua van 
phan phoi. Con truot co kha nang dich chuyen nho trong vo cua van phan 
ph6i de dong ma cac duang dau. 

Van con truot bo tri tren hinh 4.47a trong v6 van con trugrt (1), sa do 
cau true mo ta tren hinh 4.47b. 

Trong trang thai di thing, con truot (3) nlm a trang thai can bang do tac 
dung cua cac 16 xo can bang (4), dong thai chia deu khe ha ben cua tryc vit 
vo tan. 

Khi quay vanh lai ve mot phia nao do, thuc chat la thay doi quan he cua 
momen quay vanh lai so vai momen can tren banh xe dan huomg, cung co 
nghTa la tao nen luc doc tren tryc vit theo chieu tuang ung. Lyc dQC tac 
dung len cac 16 xo can bang ve mot phia, tao dieu kiyn cho van con trugt di 
chuyen trong giai han cua khe ha ben, du de dong ma cac van dau, thuc 
hien trg luc lai. 

Khi da quay vanh lai va giu nguyen trang thai vanh lai, luc d<?c giam v6 
tai gia tri can bang vai lyc 16 xo (4) va giu: nguyen vi tri ma van (momen 
quay vanh lai giu nguyen gia tri chenh lgch vai momen can tren banh xe dan 
huong). Con truot giu: nguyen trang thai ma thong duang dau va kha nang 
trg lyc khong thay doi. 

Nhu vay, su dich chuyen cua con trugt quyet dinh tinh chat trg lyc cua 
he thong: khi goc quay vanh lai Ion, thi kha nang trg lyc se Ion va ngugc lai. 
Tinh chat nay dugc ggi la tinh chat chep hinh cua hg thong trg lyc. Tong 
hanh trinh dich chuyen (t6ng khe ha ben) con trugt tren Kamaz: 2 - 2,4 mm. 




Hinh 4.48: Sff do nguyen ly lam 

vi$c h$ thong Idi co trqr lure Kamaz 

A) Budng diu trdi (bin phdi pittdng) 

B) Budng diu phii (bdn trdi pittdng) 

1. Vdnh Idi 

2. Lu&i Iqc diu 

3. True vlt vd t$n 

4. Van 6iiu tiSt dp suit, luv luvng 

5. icu thanh rdng (pittdng) 

6. Cum ddo chiSu 

7. Cum van phdn ph6i 

8. Ddn quay CtCmg 

9. Ddn kdo doe 

10. Ddn quay ngang 

11. Bdnh xe din hudmg 

a) Trying thdi di thing 

b) Trying thdi quay vdng phdi 

c) Tryng thdi quay vdng trdi 
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Khi 6 to dang chuyen dpng th£ng, ngudi lai giu vanh lai, momen can 
quay vong tang cao dot bien do mot ly do nao do (ching han: bi va ngang 
banh xe voi chucmg ngai hay no lop xe), don quay ngang cua hg thong lai bj 
quay di, keo theo cung rang va thanh rang dich chuyen theo chieu tang 
momen can, con truort (3) cung bi dich chuyen va mo duong diu dua vao xy 
lanh luc, can bang lai voi su tang cua momen can quay vong. Dieu nay giup 
cho lie thong giam va dap tur mat duong len vanh lai va tao kha nang tu on 
dinh chuyen dong thing cua 6 to. 

Nguyen ly lam viec chung cua cum cor cau lai dupe trinh bay tren hinh 
4.48, veri ba trang lam viec co ban: 

Dau tu binh chua luon thong voi boon dau 4. Khi dong co hoat dpng, 
diu tu boon dua toi van phan phoi voi ap suit qui dinh. 

Minh hpa qua trinh lam vige cua duong dau trong van phan phoi trinh 
bay tren hinh 4.49. 



Hinh 4.49: Minh hpa duong dau qua van phan phoi 
A- Budng diu trii (bin phii pitting) B- Budng diu phii (bin trii pitting) 
a) Tr$ng thii di thing b) Trpng thii quay vdng phii c)Tr$ng thii quay vdng trii 


+ Khi oto chuyen dong thing, mat duong bing, sure can chuyen dong 
nho luc dat len vanh tay lai be khong qua 25 N va khi do vanh tay lai (1) chi 
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cAu TAO gAm G tG tAi, G tG buyt 


dao dong nho quanh vj tri gifta no lam cho con trugrt nim 6 vi tri trung gian 
va dong hit cac ciia dau tvr duftng ong vao trong van phan phoi do vay ap 
suat chat long a hai phia cua xy lanh lyc (ben trai - A va ben phai - B) can 
bang nhau. Diu di qua van mQt chieu tro v6 bom dau qua ket mat. Tai binh 
chua dau, dau co ap suit chay qua luoi loc tho de quay tro lai bom tien hanh 
loc bin tren hg thing. Luc do bo trcr luc lai khong lam vigc. 

+ Khi quay vanh lai (11) sang phai, con truort cua ccr cau phan phoi se 
di sang trai, mo cua khoang A thong vdri bom dau. Dau ap suat Ion tu bom 
(9) di qua van phan phoi, den khoang A cua xy lanh luc, day can piston cua 
xy lanh l\rc di sang phai, do do banh xe dan huong 11 se quay ve ben phai. 
Diu ben trai xy lanh l\rc theo ong dan va ket mat tro ve binh chua. Nho vay 
banh xe sB quay ve ben phai, muon quay tiep banh xe dan huong can tiep t\ic 
tang momen quay tren vanh lai (1). 

+ Khi quay vanh lai (1) sang trai, con trugrt cua van phan phoi se di 
sang phai mor thong khoang B, cho dau tu bom dau (3) di vao khoang B. 
Duoi ap suat Ion, dau tu ong dan di vao trong khoang B day can pittong luc 
vk ben trai, diu a bu6ng A (ben trai xy lanh luc) qua ong dan tro ve binh 
chua. Nho vay banh xe se quay ve ben trai, muon quay banh xe dan huong 
mQt goc 16n hon can tiep tyc quay tiep vanh lai. 


Su quay vanh lai ra khoi v; tri trung gian Ion hay be se gay nen s\r mo 
van con trugrt Ion hay nho. Dau di qua cac khe hgp, tao nen s\r thay doi ap 
suat thuy luc qua khe hgp, do vay kha n&ng tro luc thay doi ty lg voi goc 
quay vanh lai. 


Khi da quay vanh lai va giu vanh lai 6 mot vi tri nhat dinh, do luc vanh 
lai khong tang, nhung dau van tiep tyc di vao buong B, day con trugrt tro ve 
vi tri trung gian, giu nguyen cac cua van 6 vi tri can bang, tao nen su chenh 
lech ap suit on dinh giua hai khoang A va B or mot gia tri nhit dinh, banh xe 
khong quay tiep. 


Su tac dQng cua trgr luc la ho trgr kha nang dich chuyen cua pittong (cung 
la ecu), tuc la ho trgr lyc tren vanh lai thong qua co cau tryc vit - ecu bi. Do 
vay lam giam dang ke luc tac dung tren vanh lai, dong nghTa voi khai niem 
“tro luc lai”. Co the coi su dich chuyen cua vanh lai tao nen dich chuyen cua 
co cau lai va tao tin hieu dieu khien bo tro lyc lai cua hg thong lai tren 6 to. 
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Chiroms 4: Hi thOng lAi 

b. 6 to Huyndai 

Tren 6 to Huyndai su dung cor cau lai true vit ecu bi - thanh rang cung 
rang v6i van phan ph6i kieu van xoay. 

Tren hinh 4.50 la he thong ldi co trg lire cua 6 to buyt Huyndai 1 . Cac 
mau xe khac nhau lap dat cac cum 6 cac vi tri khac nhau, tuy thuQc vao vi tri 
banh xe dan hudng, vi tri nguoi lai tren cac xe. 

Cau tao chuns: 

6 to buyt County nguoi lai ngoi tren banh xe dan hu6ng, do v$y cac chi 
tilt dan d0ng lai gon hon so voi tren 6 to Aero Bus. 

Tren cac xe nay bo tri bom diu kieu phien tnrcrt, co ciu ldi tr\ic vit ecu 
bi - thanh rang cung rang. Cum van phan phoi va xy lanh l\rc dat chung trong 
co clu lai. Van phan phoi bo tri dang van xoay. 



County Bus Aero Bus 


Hinh 4.50: H$ thong ldi cua o to buyt Huyndai 

1. Bom d&u 4. Vdnh ldi 7. Ddn n6i dpc this hai 

2. Blnh chira diu 5. Ddn quay dung 8. Ddn quay phq 

3. Co c6u ldi tro lye 6. Ddn ndi doc this nh&t 9. Ddn quay ngang 

Ciu tao cua co cau lai co van phan phoi kieu xoay cua Huyndai trinh 
bay tren hinh 4.51. 
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cAu TAO gAm 6 t6 tAi, 6 TO buyt 


Cum van ph&n phoi ndm tren true vit vo tan, ecu dirge cau true nhu 
pittong co vong gang bao kin. Giua vo cua co cau lai dugc ecu (dong thai la 
pittong) ngan each thanh hai buong kin cua xy lanh lye. Trong xy lanh lye 
pittong di chuyen theo trang thai cap dau. Tren hinh ve cym van phan phoi 
dugc mieu ta tach rieng, no lien he voi bam dau va xy lanh lyc nhdr cac 
duomg dan dau. 



w 



Van phan phoi: 



Hinh 4.51: Cau tpo cor cau lai va 

van phan phoi, xy lanh - pittong 

A. Khoang diu tr&n 

B. Khoang diu du&i 
W: M$t c&t qua van 

CC: M$t dt qua chi n6i v6i true lAi 

1. Diu trin thanh xodn 5. Thin van trong 

2. Diu dutiri thanh xodn 6. Thin van ngoii 

3. Ch6t kh6a 7. Vd cym van 

4. Pittdng 8. Li din diu 


Van dugc bo tri trong cor cau lai, nam dr phia tren (khu vuc noi vdti true 
lai). Tryc lai lien ket vdri thanh xodn cua van phan ph6i thong qua ngam long 
(mdt cdt CC). 
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C&u tao cum van phan ph6i nhu tren hinh ve, thuoc dang van xoay, bao 
g6m: thanh xoan, than van trong (5), than van ngoai (6), vo ca cau lai (tinh 
tu tarn ra ngoai). Thanh xo4n co dau tren (1) co dinh voi true lai, dau dudri 
(2) co mSt vat an khop voi true vit vo tan (4) va than van ngoai (6). Than 
van ngoai co the xoay tuomg d6i doi voi vo van phan ph6i (7) va dugc bao 
kin bang cac vong cao su, phan each cac duong dau (tu borm ddn, duong v$ 
binh chua va during ddu vao cac khoang A va B). Than van trong (5) va 
than van ngoai (6) co bo tri cac ranh dan dau. Than van ngoai dugc khoan lo 
xuyen qua. Vo van phan phoi bo tri cac 16 dan dau vao va ra. Bao kin cac 
khoang bang cac joang cao su chiu dau. Be dan dau theo goc quay vanh lai 
tren van phan phoi bo tri thanh xoan, nham tao nen kha nang xoay lgch than 
van trong va than van ngoai, thay doi cac duong dan dau theo goc quay 

vanh lai. 

Loi van co dinh vdi d^u ngoai cua thanh xoan, dau trong quay tu do 
trong ranh vat dau true (ngam long). Ngam long co th6 xoay Ion nhat mgt 
goc a = 7° ve hai phia de ty sat vao dau tren thanh xoin (1). Bau tren cua 
thanh xoan cung dong thoi lien ket cung voi than van trong (5). Bau ducri 
cua thanh xoan (2) lien ket chot voi than van ngoai (6). Nho bo tri thanh 
xoan co tiet di?n nho va dai nen no dong vai tro la phan tu dan h6i chiu 
xoan. 

Khi quay vanh lai d6 thang momen can quay vong 6 banh xe, thanh 
xoan bi bi6n dang xoan, gay nen su trung cac mat vat giCra than van trong va 
than van ngoai, dong mo cac duong nhu tren da trinh bay. Cau true mat vat 
dau true giua loi van va vo van cho phep m6 hoan toan he th6ng trg luc. Mat 
khac, mat vat dong thoi la bg phan an toan cho co cau khi thanh xoan bi gay. 

Nguyen ly hinh thanh ket cau xoay van trinh bay tren hinh 4.52. 

Thanh xoin dan hoi (3) cho phep xoay 7° ve moi phia, tao nen su quay 
than van trong va ngoai, du dong mo toi da du6ng dau: 

- Tu bom voi ap suat cao d6n mot khoang cua xy lanh luc, 

- Thodt dau tu khoang doi dien ve binh chua dau. 

Thanh xoan co kha nang lam viec hai chieu, phu thuoc vao goc quay 
vanh lai va su chenh lech giua momen vanh lai M V | va momen can quay 
vong a bdnh xe dan huong M qv . 
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cAu tap gAm 6 t6 tAi, 6 t6 buyt 


Su gia t^ng M v i (so vdi M qv )se lam tang goc xoan thanh xoan, dong thai 
tang goc lech cua hai than van va tang goc mo duong dau, va ngu<?c lai. So 
voi van phan phoi kieu con truot dang ranh, van xoay dang nay cho phep 
gidm do ro vanh lai, ket cau gon hon. Tuy nhien cong nghe doi h6i phiic tap. 

Tren 6 to ngay nay su d\ing pho bien ket cau kieu van xoay nay. 





Hinh 4.52: Nguyen ly ket cau van 
phan phoi kieu xoay 

a) Nguyen ly kSt ciu 

b) Si/ <36ng m& c6c dutmg d&u 

Mdmen vdnh l&i 
Affix.' Mdmen cin db&nh xe 

1. Thin van trong 3. Thanh xo8n ddn hdi 

2. Thin van ngodi 4. Trgc vft vd t$n 

5. Tiyc I6i 


Nsuven Iv lam viec cua tro luc lai: 

Nguyen ly lam viec cua cpm van phan phoi ki6u xoay cung giong nhu 6 
co cau lai tro luc kieu van trugrt da trinh bay o tren. 

+ Khi xe di thing, vanh lai 6 vi tri trung gian: cum van xoay nim o vi 
trl nhu hinh 4.53a. Chat long tu bom den, chay vao trong loi va tro ve binh 
diu, ap suat chat ldng o binh A va buong B nhu nhau, do do pittong khong 





Chuams 4: H$ th6ng laj 
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dich chuyin. Thanh rang giu nguyen vi tri voi xe di thing. Trong tnrong hap 
nay cac va dap truyen tu banh xe dugc giam bat nhfr chat long a ap suit cao. 



Hinh 4.53: Nguyen ly hoqt dpng 

cua trp Use Idi van j way 

a) Xe di thang 

b) Quay vdng sang tr6i 

c ) Quay vdng sang phii 
» Dutmg d&u tCr barm 

_ _ _ ^ Dudmg diu vS berm 



+ Khi xe quay vong sang trai, c\im van xoay n&jn 6 vi tri nhu hinh 
4.53b. Than van trong xoay sang trdi ma dudng diu di tir bam t6i v£o 
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cAu TAO gAm 0 t6 tAi, 6 t6 buyt 


khoang B cua xy lanh va mcr duang dau a khoang A thong vcri dirang d£u ve 
berm. Ap lire cua dau h6 trg pittong dich len lam quay don quay dung day 
banh xe quay sang trai, thuc hien quay vong sang trai. 

Khi dimg quay vanh lai cr mot vi tri quay vong nao do, than van trong 
dung yen, nhung dau vln tiep tuc di vao buong B, day true vft vo t£n ngugc 
chilu lam thanh xoan tra lai, cac cua van mcr or mot trang thai nhat dinh, tao 
nen sir chenh ap suat on dinh giua hai khoang A va B or mot gia tri nhat dinh 
dam bao banh xe khong quay tiep. 

+ Khi xe quay vong sang phai, cum van xoay n&m cr vi tri nhu hinh 
4.53c. Than van trong xoay sang phai mcr duang dau di tir bam tai vao 
khoang A cua xy lanh va mcr duang dau a khoang B thong vai duang dilu ve 
berm. Ap luc cua dau h6 trg pittong dich xuong lam cho don quay dung day 
banh xe quay sang phai, thuc hien quay v6ng sang ph&i. 

Khi dung quay vanh lai cr mot vi tri quay vong nao d6, than van trong 
dung yen, nhung dau van tiep tuc di vao buong A, day true vit vo tan ngugc 
chieu lam thanh xo&n tra lai, cac cua van mcr cr mot trang thai nhat dinh, tao 
nen su chenh ap suat 6n dinh giua hai khoang A va B cr mot gia tri nhat dinh. 

Bo ra ket cau cua he thong lai phu thuoc nhieu vao do ra cua ca cau lai. 
Sg gai trg luc phy thuoc vao do cung cua thanh xoan dan h6i. Thanh xoSn 
cang nho, kha nang gai trg luc cang sam. Kha nang trg luc cua he thong thuc 
Tiien nha qua trinh bien dang thanh xo3n, ma thong cac duang dau, do vay 
k4t ciu nay cho phep t^o nen khe ha nho bang each gia cong chinh xac cac 
mieng ranh duang dau cua than van trong va than van ngoai cua van phan 
phoi va kha nang bien dang thanh xoan. 

Ket cau van xoay cho phep kha n&ng tao nen goc mcr thong cac duang 
dau be, do v$y do nhay cua ca cau cao. 

c. 6 to tai Hino 

Tren 6 to Hino su dung ca cau lai true vit ecu bi - thanh rang cung rang 
vai van phan phoi kieu van trugt. 

Tren hinh 4.54 la he thong lai co trg luc cua 6 to tai Hino loai 8,5 tan. 
Cum van phan phoi (4) dugc dat trong pittong trg luc (13). True vit vo tan 
(11) dugc khoa khong cho phep dich chuyen doc true (khong co ra doc), nha 
b6 tri cac 6 bi tren true co hyn che bang cac dem dieu chinh. Ecu dugc chia 
thanh nhieu chi tiet: phan trong bo tri 16 xo dinh tarn, phan ngoai la pittong 
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va van phan ph6i cua cum trg luc. True vit &n khap bi vai phan trong cua 
ecu. 



Hlnh 4.54: Cau t{io cof cau Idi va van phan phoi, xy lanh - pittdng 

1. Ddn quay dung 6. £cu khda 10. True bi dQng 14. V6 ca ciu Idi 

2. D$m che 7. 6c diSu chinh 11. True vft vd t$n 15. MQtddy 

3. JoSng bao kin 8. NSp du&i 12. N&ptrdn 16. JoSng pittdng 

4. Van phdn ph6i 9. 6 bi kim 13. Pittdng 17. JoSng cao su Idm kin 

5. L6 xo dia 



Hinh 4.54: Ket cau ccf cau Idi va vi tri van phan phoi 

1. V6 ccr ciu Idi 3. 6c diSu chfnh 5. Pittdng 7. Ld van phdn ph6i 

2. True dd quat 4. £cu khda 6. RSnh dqc 8. True vlt vd t$n 
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cAu TAP GAM 6 t6 tAi, 6 T6 buyt 


Cac duomg dan dau dugc khoan tren vo: mgt during dau cao ap va mgt 
during dku v6 bom chay vao khong gian ben trong giua vo ca cau lai va 
pittong. Pittong bo tri hai ranh dai cho phep cap dau khi dich chuyen doc 
true. Cac lo khoan xuyen vao ben trong va thong voi cac duomg dau cua van 
phan ph6i. 

Cac ket cau cua co cau lai khac tuemg t\r nhu a tren cac ca cau lai true 
vit ecu bi - thanh ring cung rang thong thuring khac. 

Vifc dua van phan phoi nSm trong pittong lam thu gon khong gian ca 
cau lai dong thrii cho phep su dung toi iru v$t lifu che tao. 

Cau tao cac chi tiet va cac lo dau bo tri cung voi van phan ph6i trinh bay 
tren hinh 4.55. Ket ciu c\im van phan ph6i nin gon trong pittong tao nen 
c\im true vit va thanh ring li6n kh6i va khong cho phep dieu chinh c\im van 
phan phoi va c^c chi tiet ben trong pittong. 

Cau tao cua van phan vhoi 

Van phan phoi (hinh 4.56) b6 tri theo hai khu vuc trinh b&y 6 m^t cat A- 
A va B-B. Ben trong pittong chia lam hai phlin ngan each nhau bai 16 xo 
dinh tarn (13 - tren mat cat B-B). Lo xo dinh tam dat trong hoc cua phan 
trong pittong. Hai diu 16 xo dinh tam bi chan bang hai ch6t chan (14) nam 
tren phlin ngoai cua pittong. Cac be mat hoc chua 16 xo va chot chan tao nen 
cua so chua 16 xo. 

Khi co dich chuyen tuang doi giua phan trong va ngoai cha pittong, 16 
xo bi nen l^ii. Phan trong cua pittong cho phep co dich chuyen quay nho. 
Nhu vay khi true vit vo tan quay, ban dau phan trong ecu dich chuyen quay 
ep 16 xo dinh tam, sau do truyen tai trpng sang phan ngoai pittong. Nha 16 xo 
dat giiia, hai phlin cua pittong co the dich chuyen xoay tuang doi. Be dan 
dgng con trugt (tren mat cat A-A), phan trong c6 chot cung (8) long vao giua 
con trugrt. 

Tren mat cat (A-A), c\im van phan ph6i nam ggn a trong phan ngoai cua 
pittong. Con trugrt co ranh dan dliu di chuydn trong khong gian cua hai ch6t 
ch£n (15). Ben ngoai con trugrt la vo con trugrt co ranh trong. Vo con trugrt co 
cac lo dan dau. Con trugrt co cac lo thong vao ben trong buong phan ung 
(12). Su dich chuyen cua con trugrt trong vo con trugrt tuang ung voi cac kha 
nang dong mo van tren hinh 4.56b,c. 

Nsuven Iv lam viec cua van phan phoi 
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Nguyen ly lam viec cua cum van phan phoi cung giong nhu cr ca cau lai 
co tror lire van trugt dd trinh bay a tren 6 to Kamaz. 

+ Khi xe di thang, vanh lai a vj tri trung gian: cym van xoay nim 6 vi 
tri nhu hinh 4.56a. Chat long tu borm den, ch$y vao rdnh cua vo con tnrgrt va 
tro ve binh dau, dp suat chat long a hai dau pittong nhu nhau, do do pittong 
khong dich chuyen. Thanh rdng gift nguyen vi tri vcri xe di thing. 


1. VO co ciu Hi 

2. Nip trin 

3. Phin ngoii pittdng 

4. Phin trong pittdng 

5. Tryc dd qupt 

6. Tryc vft vd t$n 

7. Bi 

8. Ch6t din con tnrpt 

9. CCra diu vio 

10. CCra diu vi bom 

11. Con tnrpt 

12. Buing phin (mg 

13. Ld xo djnh tim 

14. Chit ch$n 

15. Ong h$n chi 

16. Khoangdiu 

17. Ongldt 

18. JoSng lim kin 




Hinh 4.56: Nguyen ly lam vipc cua bp try lire lai Hino 

a) Trpng thdi di thing A- Bu&ng diu vh bom 

b) Trpng thii quay vdng tr6i B- Dcrirng diu tCr bom din 

c) Trang thii quay vdng phii 
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+ Khi xe quay vong sang phai, cum van xoay nam d vi trf nhu hinh 
4.56b. Hai phan cua pittong xoay tuong doi vdi nhau, con trugrt dich chuyen 
sang phai, mo duong dau di tvr borm vao khoang duai cua xy lanh va mo 
dudng dau a khoang tren thong voi duong dau ve bom. Ap l\rc cua dau day 
pittong djch len tren, thuc hien quay vong sang phai. Mat khac mqt duong 
dau toi buong phan ung ben phai co xu huong day con trugrt ve vi trl can 
bang. 


+ Khi xe quay vong sang trai, cum van xoay nSm o vi tri nhu hinh 
4.56c. Con trugrt dich chuyen sang trai, mo duong dau di tu bom toi vao 
khoang tren cua xy lanh va mo duong dau o khoang duoi thong voi duong 
dau ve bom. Ap luc cua dau day pittong dich xuong dudi, thuc hien quay 
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Cum van phan phoi nam tren true lai, tai phan lien ket true lai voi true 
vit vo tan cua ca cau lai. Mot thanh xoan nho dat trong giua true van tao goc 
xoay giua cac nua trong va nua ngoai cua van phan phoi. Hai nua xoay 
tuong d6i duoc long vao voi nhau. Than van trong noi voi dau tren thanh 
xoan va lien ket cung voi true lai. Than van ngoai noi voi dau duoi cua 
thanh xoan va lien ket voi true vit vo tan. Hai b§ van con truot dat trong cac 
xy lanh a nua than van ngoai va bi dan xoay nho chac dan cua nua than van 
trong. 

Nguyen ly lam viec cua tra luc trinh bay tren hinh 4.58, tuoug ung voi 
cac trang thai di thing, quay vong trai, quay vong phai cua 6 to. 

Diem dac biet trong he thong la su dung hai van mot chieu (4), tao dieu 
kien bu nhanh chat long o phan duoi cua con truot, dong thai con dong vai 
tro la mot giam chan thuy luc de giu yen van lam viec 6 trang thai on dinh 
khi ap suat dau tren he thong co bien doi. 



HInh 4.58: Nguyen ly lant vi£c cua van con truot kep 
a) Trang th&i di thing; b)Trang thai quay vdng trai; c) Trang thai quay vdng phii 

1. Berm dau 3. Xy lanh trqr lyc 5. Van thuy lyc - 

2. BQ kiem soat ap suit 4. Van mpt chieu di$n ti> 


He thong con su dung mot bo kiem soat ap suat dau theo toe do chuyen 
dong cua 6 to. Khi quay vong gap a toe do thap can cung cip cho he thong 
ap suat dau tro luc cao (tang kha nang tro luc, giam nhe luc tren vanh lai). 
Nguoc lai, khi chuyen dong o toe do cao can giam nhe kha nang tro luc va 
gay cam giac tot cho nguoi lai khi quay vong, ap suat cua he th6ng se giam 
do tac dung cua van thuy luc di£n til (5). 
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Bom dau co mot nhanh dua dau true tiep tdi van vua lam nhiem vu cap 
diu cho phia dudi cua van con truot va dan dau thoat ve binh chua. Ap suit 
cua he thong co the thay doi trong gidi han 0,8 MPa nhim dam bao tinh chat 
hi£u chinh kha nang trg lire cua he thing. 

Kit ciu nay cung con dirge su dung tren 6 to con, nhung kha n£ng dilu 
chinh chinh xac hom tren 6 to tai va 6 to buyt. 

e. Van phan phot kieu canh 

Loai van phan ph6i dang canh trinh bay tren hinh 4.59. 



Hinh 4.59: Van phan phoi 

a) C6c chi tiit cua van 1. V6 co cSu vd xy lanh 

b) M$t cSt cua van 2. Pittdng 

A- Dutimg diu tCrbom 3. True vlt v6 t$n 

B- Dutimg diu vi bom 4. True di qu$t 


kiiu canh 

5. Thanh xoin 

6. Dutimg diu vdo 

7. Dutimg diu ra 

8. Bi d& van 


Cum van phan phoi bo tri d phan tren cua co clu lai true vit ecu bi - 
thanh rang cung rang. True lai lien kit vdi cac phan canh quay va mot dau 
cua thanh xo&n (5). Phan cuoi cua thanh xoan lien kit vdi true vit vo tan va 
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cac b? da van (8). Giua b? dd van va canh quay co khe ha nh6. Tren b? da 
van bo tri cac duong dau va lo diu. Tren canh quay bo tri cac van ty bang 
cao su. Vi tri cac lo dku tren be va van ty cao su tiromg ung vai nhau. Cym 
van phan ph6i bo tri hai canh: canh 1 va canh 2. (3 canh 1 co van ty: VI, V2, 
canh 2 co van ty: V3, V4. Nguyen ly lam vi?c cua 4 van n£y da trinh bay 
trong mach thuy luc, tren hinh 4.38. Phan ngoai cua be dd van va cac canh 
b6 tri cac duong dan dau: vao (6) tren canh 1, ra (7) tren canh 2. 

Mach dan diu bo tri nhu tren hinh 4.60. 

+ Khi vanh lai a vi tri trung gian, thanh xoin (5) khong bien dyng, cac 
van VI, V2, V3, V4 deu mo thong cac duong dau nhu tren hinh hinh 4.59a. 
Dau tir bam den 16 B, qua vo co cau lai vao khong gian giura canh (1) va be 
dd van (8), dau qua VI, V2, tach hai duong: di vao xy lanh va di sang van 
V3, V4. Tren khoang cua canh 2 cung co duong dku vao phia ben kia cua 
pittong, xy lanh nim a vi tri giua, xe di thing. 



+ Khi quay vanh lai sang phai, thanh xoin biin dyng, cac canh xoay 
tuorng doi vai be dft van (hinh 4.60b). Cac van VI, V4 dong lyi, van V2, V3 
mo, dau tir bom qua V2 tdi khoang ben phai cua xy lanh, diu tir khoang doi 
difn qua van V4 tra vi binh chua diu. Xy lanh bj day sang trai th\rc hi?n 
quay vong phai. 
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+ Khi quay vMi lai sang trai, thanh xoin bien dang, cac canh xoay 
tucmg doi voi be*do van (hinh 4.60c). Cac van V2, V3, dong lai, van VI, V4 
mo, dau tir boon qua VI toi khoang ben trai cua xy lanh, d&u tu khoang doi 
dien qua van V3 tra v£ binh chira dau. Xy lanh bi day sang phai thuc hien 
quay vong trai. Cac van b&ng cao su mem co kha n&ng dong kin cac 16 van 
va co the thuc hi£n qua trinh dong mo van dong bo, giup cho co clu hoat 
dpng chfnh xac. Cac canh dugrc phan chia chuc nang theo duong dan dau, 
nhung mat khac nhd cac van bo tri doi xung qua tarn, ap lire cua dong ddu 
tr6n c£c bd m&t van dl dang gay nen momen quay cac canh van thuc hien 
kha n&ng nhu tac dung cua cac buong phan ung trong cac he thong trg l\rc 
thuy luc khac. 

/ Try lire lai cua Renault 



1 2 3 4 5 6 7 



Hinh 4.61: H$ thong lai co trry luc cua o to buyt Renault 

a) H$ thing Hi; b) Cum van phin phiivd xy lanh lye 

1. Tr^c pitting 5. Con truryt 9. Rotuyl ngodi 13. V6 xy lanh 

2. Xy lanh 6. Joing bao kin 10. Rotuyl trong 14. Nip xy lanh 

3. Vdng chin van 7. Diu n6i 11. Vd van phin ph6i 15. Ockhda 

4. True van ph&n ph6i 8. Nip rotuyl 12. Nip chin xy lanh 
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6 to buyt thanh pho cua Renault san xuat cong nghiep veri nhieu model 
khac nhau. 6 to su dung co ciu lai true vit ecu bi - thanh r&ng cung rang 
(hinh 4.61a). 

Phin tra luc bao g6m: berm dau, cum van phan phoi va xy lanh l\rc bo trl 
chung va nim ben ngoai co cau lai. Don keo doc noi veri don quay ngang cua 
banh xe thong qua diu n6i cua xy lanh luc. 

Ket cau cua xy lanh luc va van phan ph6i the hi^n tren hinh 4.61b. Mot 
dau cua can pittong trong xy lanh luc bat veri khung xe thong qua khdrp cau 
(rotuyl), tao diem tua chic chan. Mot dau doi dien bat v6i d6n quay ngang. 
Khi xy lanh chiu lire, keo dai hay thu ngan chieu dai, day don quay ngang. 
Tren he thing b6 trl hai duong 6ng cao ap dan diu tir bom vao xy lanh va 
dua dau v6 borm. 

Con truat cua van phan phoi lam viec dr phan trong cua xy lanh l\rc. 
Nguyen ly lam viec cua van phan phoi vdri cac ranh dau tuorng t\r nhu trinh 
bay tren he thong lai cua Kamaz. 

Sir khac nhau chinh cua ket ciu la bo tri cac 16 xo dinh tarn va buong 
phan ung S1, S2 nim tren hai dau con trucrt. Con truat nim giua cac 16 xo 
dinh tarn ben phai va ben trai (hinh 4.62). 

Khi quay vanh lai rotuyl (10) dich chuyen, nen cac 16 xo dinh tarn ve cac 
chieu tuang ung, con truat di chuyen thuc hi£n ma cac duong diu tori xy 
lanh tra luc. Cin pittong nam trong xy lanh hoat dong hai chiiu. Di?n tich 
lam viec cua hai be m£t pittong khong bing nhau dan tori l\rc trg l\rc ve hai 
phia se khac nhau. Be dam bao can bing luc tra lac, tren m£t diu cua van 
con truat bo tri hai buong co dien tich lam viec khac nhau (buong vi sai). 

Khi lam vife hai buong dau phan ung SI, S2 co ap suat nhu nhau, song 
tao nen cac luc can bang khac nhau, dam bao cho con truat thay doi vi tri 
nhim tao nen luc tra lac nhu nhau. Cam giac khac nhau tren vanh lai duac 
san bing khi quay vanh lai ve hai phia. 

Cac 16 xo dinh tarn giup cho van phan phoi de dang n3m a vi tri tra ve 
tuang ung veri trang thai xe di thing, con buong phan ung co tac dung tao 
nen sir can bang luc tren vanh lai khi danh lai ve hai phia. 

H? thong lai co tra lac tuang tu nhu cua Renault con gap tren 6 to co 
kha nang ca dQng cao cua CH Lien bang Nga hifn nay: 

- Gaz 66 vai ca cau lai true vit con l&n globoit, 
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- Kraz 2556 v6i ca cdu ldi true vit ecu bi - thanh rang cung rang. 



g. Hf thong Idi thuy tire 6 to tai mo Komatsu 

He th6ng ldi cua 6 to v$n tai m6 lo^i Ian trinh My tren hinh 4.63. He 
th6ng ldi bo tri cac c\im rieng bipt (hinh 4.63a). 

C\im van phan phdi b6 tri du<5i san buong ldi co dirdng ddu cao dp dan 
dpng rieng v6i dp suat 16n nhdt 21 MPa. Tin hieu dilu khien van phan phoi 
dupe thpc hi?n qua d6n noi cung, lien he v6i vdnh ldi. Xy lanh luc ridi true 
ti&p veri m§t ben cua d6n quay ngang bdnh xe. Xy lanh lpc thuc hien dich 
chuyen theo s\r didu khien dong dau tur van phan phoi (theo tin hieu vdnh 
ldi). Bdnh xe ben kia dupe dieu khidn theo ede don ben. Cau truac b6 tri tren 
he thdng treo dpc lap, do v$y ede d6n ben lien ket thong qua cac khap cau, 
ddm bdo cho banh xe dan hudng dupe dieu khien a moi vi tri dao dpng. 

Xe ho^t dpng v6i tdi ndng va van toe t6i da 50 km/h. Ca cau lai (hinh 
4.63b) chi ddm nhpn nhipm v\i dieu khien van con trupt ma khong tdc dung 
tryre tiep len bdnh xe. 
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Vdnh Idi 




Van ph&n ph6i 



D6n Mn 


a) B6 tri 

b) B6 tri 

1. Ttyi 

2. C6c 

3. V6> 

4. Ttyt 

5. Tty< 

6. 6c 


Day la 
i (true vft 
lan chinh cua 
i sur dung chu 
ong phanh va 
6ng thuy lire, 
ing diiu co ap 


irp lire cua a to mi m 

xy lanh l\rc, do va} 
g) rat gQn va co dp 
ren cac loai 6 to tai 
a he thong truydn 1 
chat phuc hprp chur< 
g nhieu &c quy thu 
uv thuv lire co nhi 
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dam bao tfch trir dau nham khi he thong co su c6 hay su dung a muc do lien 
tuc, van con du kha nang dieu khien he thong lam viec. Mat khac mang thuy 
lire con co kha n£ng ho trg chung thong qua cac van mot chieu. Voi cac van 
cdp, van ngugc dam bao ap suat dau cung cap cho he thong lai voi ap suat on 
dinh 21 MPa. 

Phan quan trong cua ca cdu lai la van phan phdi. Tren xe b6 tri van phan 
phdi nhidu ranh cdp ddu, (cdu true ben ngoai - tren hinh 4.64b). So dd mach 
dau trinh bay tren hinh 4.64a, mat cat van phan phdi - hinh 4.64c. 



y j an fy i 4 j Din c4c thiit bj khic 


Dutimg d a 

D4nxy thoMdiu lanh 
tanh / . Du<m q 

H <1 thoit diu 





i bom 

Du&ng TCrbom O O O ^ 
thoAtdiu diu din TCrbom diu din 


I Trii Phii 



Bu&ng — 
thoit diiT- 


diu din 


Hinh 4.64: Sff do cdp dau 

cho xy lanh lai 

a) So <36 mach diu 

b) Block van ph&n phdi 

c) M$t cSt van ph&n phdi 

1. True tnrot cip diu 

2. True diiu khiin cip diu 

3. Van kiim soit &p suit 

4. Van kiim soit ip suit 

5. Van diu ngug c 

6. Cin gat Hi 

7. Xy lanh lye 
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Viec dong mo duong dku khi quay vong duoc thirc hien voi vifc thay 
d6i vi tri cua can gat lai (6) sang phai ho&c sang trai. 

+ Khi di thSng, duong dau clp vao ca hai khoang cua xy lanh giur cho 
cac banh xe dan huomg di thSng. Trong trang thai nay, dau qua van phan 
ph6i lai cua ca ciu lai va mo van mot chieu thong dku cap cho h? thong khac 
(duong H tren so do mach dau). 

+ Khi quay vong trai, con truot dich chuyen sang trai, mo thong duong 
dau tu bom toi khoang ben trai cua xy lanh luc, day pittong l\rc sang phai 
thirc hien quay vong trai. Duong dau tu khoang xy lanh doi dien tra dku tro 
ve duong thoat dau. 

+ Khi quay vong phai, con truot dich chuyen sang phai, mo thong 
duong dau tu bom toi khoang ben phai cua xy lanh lire, day pittong lire sang 
trai thirc hien quay vong phai. Duong dau tu khoang xy lanh doi di$n tra dau 
tro ve duong thoat dau. 

4.4.3. HE THONG LAI CHO 6 TO THAN DAI NGOAl QUY CHUAN 


6 to than dai ngoai quy chuan co kich thude 1dm hon 12 m. 6 to loai 
nay phuc vu muc dich chuyen cho d$c bi^t voi tr<?ng luong toan bQ lorn, va 
doi hoi tinh linh hoat cao, do vay duoc bo tri vdi nhidu true va h£ th6ng lai 
nhidu cau dan huomg. Tren hinh 4.65 la so do cua 6 to bon cau b6 tri cac 
dang banh xe dan huomg khac nhau: 


o 



Hinh 4.65: Cac kit cau quay vong cho xe 4 cau 
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- Loai 4 cau c6 hai cm dan hudmg thong d\ing cho ban kinh quay vong 
toi thieu nhu tren hinh 4.65a, 

- Loai 4 diu (hinh 4.65b) vdi cau thu nhat va cau thu tu quay ngupc 
chieu cho ban kinh quay vdng toi thidu nho hom. Cac loai 6 to doc l^p 
ki&u nay thudmg hoat dpng vdi toe dp thap. 


Voi 6 to cho phep hoat dong a toe do cao, cau true theo hinh 4.65a cho 
kha rlSng on dinh quay vong tot hom. 

Tren 6 to co chieu dai 1dm hom va cho tai n5ng hom (sieu trudmg, sieu 
trong) co the phai su dung ket cau 6 cm. Vdi 6 to nhieu cau dan hudmg, so 
do bo tri dan dong dieu khien hudmg phuc tap hom nhieu. Ngay nay 6 to than 
dai sieu trong san xudt tai CHLB Nga bo tri cau true theo cac kieu sau: 



a) H$ thong lai co khi dieu khien bSng thuy ly>c 
1. Vdnh Idi; 2. Van con tnrgt; 3. Xy lanh c&c c£u tnj6 c; 4. Xy lanh ede cSu sau 



b) H$ th6ng Idi dieu khien bSng thuy ly>c di#n ti> 

1. Vdnh Idi 3.ECU 5.Xy lanh thuy h/c di$n tir 

2. Cdm biSn vdnh Idi 4. Bom dSu 6. Ngudn cip nSng lupng tir d$ng co 

Hinh 4.66: Cac kit cau quay vong cho xe 6 cau 
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- Su dung hf thong lai co khi dieu khien bang thuy lire don thuan. 
Nhigm vu cua vanh lai la tao cac tin hieu dieu khien thong qua cac 
van con tnrot dieu khien cac xy lanh thuy lire de thuc hien s\r quay 
cac banh xe dan hudmg thong qua cac lien ket don nhu the hign tren 
hinh 4.66a. He thong lai dieu khien hai cau truac va hai cau sau 
cung dan huong vdri 4 xy lanh thuy lire (moi xy lanh dieu khien cho 
mot cau), Vdri ket cau nhu vay, cac khau khop trong he thong can co 
kha nSng ben mon cao, d£c bift la cac khau khdrp trong dan dpng co 
khi. Be dam bao dong bo he thong can kiem tra dieu chinh thudrng 
xuyen. 

- Sir dung he thong lai dieu khien b&ng thuy luc dien tu (hinh 4.66b). 
Nhiem vu cua vanh lai la tao cac tin hieu dieu khien thong qua cam 
bien goc quay vanh lai. Tin hieu cua cam bien truyen tori ECU. T^i 
ECU, tiep nhan su ly so lieu va tinh toan cac goc quay edn thiet cho 
cac banh xe tren cac cau dan hudmg. Tin hi^u tu ECU dieu khien cac 
xy lanh thuy luc d£ thuc hien su quay cac banh xe dan hudmg thong 
qua cac lien ket don. He thong lai dieu khien hai cau truac va hai cau 
sau dan hudmg vdri 8 xy lanh thuy luc (moi xy lanh dieu khien cho 
mQt banh xe). Vdri ket ciu nhu dam bao kha n&ng dong bo hf thong 
cao. He thdng duqc thiet ke tai Bq mon xe co banh cua truomg 
Bauman tren 6 to E-79085 co khoi luQmg toan bQ 56 tan vao thap ky 
1990. 

Bay la hudmg phat trien cua he thong lai nhim phyc vu trong van tai cac 
khoi luomg hang 1dm ma khong cho phep thao roi: cong trinh thuy dien, may 
moc khai thac lom .... 


4.5. HE THONG LAI CHO DOAN XE 
Boan xe co the phan ra: 

- doan xe keo ban romooc (somi romooc), 

- doan xe keo romooc, 

- doan xe buyt (6 to chdr ngudi hai than). 

Doan xe keo ban romooc dung de phuc vu van tai duomg bQ, voi myc 
dich chuyen chor hang hoa, dugre tap hop boi 6 to dau keo (ddu keo) va ban 
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ramooc. Noi lien giua hai khau dau keo va ban ramooc la thiet bi chuyen 
dung: mam xoay. 

Doan xe keo romooc dung de phuc vu van tai duang b§, vai muc dich 
chuyen cha hang hoa, dugc tap hop boi 6 to van tai (6 to k6o) co thung hang 
va mot hay nhieu ramooc. N6i lien giura hai khau la don noi. 

Kh6i lugng toan bQ cua doan xe co thS tham khao so lieu tren bang 4.2. 


Bang 4.2: Khoi Itrpng thiet ke toi da v&i cdc quoc gia 


Qu6c gia 

Khoi luxyng l&n 
nhit tren 1 cau 
(tin) 


Romooc 

Bin romooc 

1 romooc 

3 ciu (tnjc) 

4 cau (true) 

5 cau (true) 

Due 

10 

38 

26 

38 

38 

Thyy sT 

10 

31. 

21 

21 

21 

Tho nhT ky 

10 

38 

26 

32 

38 

Ti$p 

10 

48 

26 

32 

40 

Italia 

12 

44 

21,4 

40 

44 

Anh 

10 

32,5 

24 

32,5 

32,5 

Hungary 

8 

36 

24 

30,5 

34,5 

Phcip 

13 

38 

32 

38 

38 

Tdybannha 

13 

38 

38 

38 

38 

Thyy <Ji^n 

10 

51,5 

26 

32 

38 


4.5.1. 6 TO DAU KEO VA MAM XOAY 


A. O to dau keo va lien ket quay voi ban romooc 

O to dau keo la 6 to van tai duac ket cau chi dung vai muc dich keo ban 
ramooc, cung vai ban ramooc tao nen doan xe ban ramooc. 

Cac ket cau quan trong anh huong tai kha nang chuyen huong doan xe: 

- Tai trong thang dung dat len mam xoay, 


- Goc dao dong doc cua ban ramooc, 

- Ban kinh quay phia truac va phia sau xung quanh tarn cua mam xoay 
RF va RR (khoang khong gian giura hai khau cua doan xe). 

a. Tai trgng thang dimg dat ten mam xoay 

Hien nay cac phuong an bo tri doan xe ban ramooc va tai trQng dat len 
cac cau duac trinh bay tren hinh 4.67 (tham khao cac so lieu nuac ngoai). 
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Cac phuong an 1, 2, 3 dung cho 6 to dau keo co cong thuc banh xe 4x2 
voi cac ban romooc 1, 2, 3 true. 

Phirong an 1: 

Xe keo co mot cau sau chu dpng, keo ban romooc mot tryc, tong khoi 
luong doan xe Ion nhat 26 tan. Tai trong dSt len mam xoay (khau moc noi va 
chuyen hudng ca doan xe) Ion nhat la 9 tan. 


Phuong 6n 1 
26 tin 



Phuong 6n 4 
38 tin 



Phuong dn 2 
36 tin 


Phuong An 5 
38 tin 



Phuong An 3 
38 tin 



Phuong An 6a 
38 tin 



Phuong An 6b 
16 tin 



Hinh 4.67: Trong lircrng gi&i It an cua doan xe ban rarmooc 
(Don vj (Jo b&ng kh6i luong - tin) 

Phirong an 2: 

Xe keo co mot cau sau chu dong, keo ban romooc hai true sau, tong khoi 
luong doan xe Ion nhat 36 tan. Tai trong d§t len mam xoay Ion nhat la 9 tan. 
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Phwmg an 3: 

Xe keo co mot cau sau chu dong, keo ban romooc ba true sau, t&i trong 
dat len mam xoay Ion nhat 9 tin. Tong khoi lircmg do an xe Ion nhit 38 tan. 

Phirong An 4: 

Xe keo hai cau sau, mot (hoac hai) cau chu dong, cong thuc banh xe 
6x2, 6x4 vai cac ban rormooc 2 true. 

Tai trong dat len mam xoay Ion nhat 14 tan thu$c loai tieu chu an. Tong 
khoi lugmg do an xe Ion nhat 38 tan. 

Phirong An 5: 

Xe keo co hai cau sau chu dpng, keo ban rormooc hai true, tai trQng dat 
len mam xoay Ion nhat la 14 Tan. T6ng khoi lugng doan xe Ion nhat 38 tin, 
dung vai 6 to dau keo co cong thuc banh xe 6x2 hay 6x4 vai cac ban rormooc 
2 true. 

Phirong an 6: 

Dau keo co the lam vipc a hai trang thai: 

- Khi day tai: khoi lugng Ion nhat la 38 tan, tai trong dat len mam xoay 
Ion nhit la 14 tin (phuomg An 6a), su phan bo tai trQng (6+10+6) tin 
gin giong nhu phuang an 5. Cau sau co kha nang len khi khong tai 
nen bo tri chiu tai nho horn (6 tan) va tang tai cho cau gitfa (10 tan). 

- Khi khong tai: cac gia tri tai trong ghi tren phuang an 6b cua hinh ve. 
Cac cau sau cua 6 to dau keo co kha nang nang mot true len cao (su 
dyng hp treo chuyen biet) nham giam lugmg tieu hao nhien lieu va 
tang toe do van tai cua doan xe khi khong tai. 

Tai trQng dat tren cac mam xoay dugc cac nha san xuit tieu chuan hoa 
va co the dugc su d\ing vai cac doan xe ban romooc. 

b. Ban kinh ca dgng 

Cac kich thuac ca ban cho phep hai khau cua doan xe quay tuong doi 
tren mam xoay trinh bay tren hinh 4.68 va hinh 4.69. 

Ban kinh RF dugc xac dinh la khoang each xa nhat cua phan dau ban 
romooc (tinh tai goc mep ngoai cua thung van tai) tori tarn quay cua mam 
xoay, dam bao cho thung van tai khong cham vao buong lai. Khoang each do 
dugc giua diem dai nhit cua thung xe tai phia sau cua buong lai khong nho 
horn 450 mm, khi doan xe dat thing tren n6n phing. 
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Ban kinh RR dugc xac dinh la khoang each xa nhit cua phan duoi 6 to 
dau kdo (tinh t^i goc mep ngoai cua 6 to diu kdo) tori tarn quay cua mam 
xoay, dam bao cho phin duoi cua thung van tdi khong cham vao phan duoi 6 
to diu keo. Khoang each do dugc, khi dodn xe dat thing, giira diim dai nhit 
cua phan duoi 6 to diu keo tori phia truoc cua phan duoi thung van tai buong 


lai khong nho hom 150mm. 



Hinh 4.68: Cdc kick thir&c car ban 
cua 6 to dau keo 


>450 





Hinh 4.69: Cdc kich thu&c car ban cua 
6 to dau keo vd ban rormooc MAN 


c. Gdc dao dgng dpc 

Goc dao dgng dgc Id goc nghieng doc cua bdn rormooc so vbri mat phing 
nim ngang (song song voi mat duong, tinh di qua diim cao nhit cua bi mat 
mam xoay) phai l<3m hom hay bing 8° vi hai phia. 

Tren hinh 4.70 la cdc mau 6 to dau keo cua hang MAN-UXT. 

Mau a: co cong thuc banh xe 4x2 dgng co dat duoi buong lai, mam 
xoay co kha nang chiu tai 9 tan. Dau keo voi cau truoc dan hu6ng co goc 
quay vong Ion, tang kha nang co dong cho xe, tuy v$y cau truoc de bi trugf 
ngang Ion va gay mai mon nhanh lop xe. 

Mau b: co cong thiic banh xe 6x2 dong co dat duoi bu6ng lai, mam 
xoay co kha nang chiu tai 9 tan. Tren hai cau sau cho phep nang ha cau gifta 
tuy thuge cdc chi do van tai (khong hang hay tai Ion). Co cau dieu khien he 
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thing nang ha b&ng khi' nen, diiu khien dien. Cau giua cho phep dan huong 
n&ng cao kha nSng ccr dong cua 6 to han che hao mon lop xe khi quay vdng. 
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Hinh 4.70: Cau true 6 to dau keo cua hang Man-Uxt 


Mail c: co cong thuc banh xe 4x4 dong co d&t sau buong lai, mam xoay 
co kha n&ng chiu tai 9 tin. 

Khoang each giua tarn cau truoc vdi tarn mam xoay la 4500 mm tao 
diiu ki$n keo cac ban rormooc co chiiu dai 13,6 m va kit cau thoa m3n c&c 
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quy dinh can thiet cua ECE R89/461. Cac mau khac cho phep thu ngin kfch 
thirac con 3800 mm, chi thich hap vdri cac ban romooc co tai trong nhd. 

B. Mam xoay 

Mam xoay la thiet bi dupe bit co djnh tren khung 6 to dau keo. 1 Mam 
xoay la phan tu lien kit vdri ban romooc, do vay mam xoay th\rc chat la mot 
khop quay tu do trong khong gian, thuc hipn dan hudmg cho ban romooc. 

Cac yeu cau cua mam xoay: 

- Dam bao kha nang chiu tai theo quy dinh, 

- Co thiet bi khoa mam xoay vdri diu true cua ban romooc, va co kha 
n&ng phong long (tu gay nen mo khoa), 

- Dam bao goc lie cua ban romooc voi d^u keo voi goc phSng nua dinh 
non bSng 8°, 

- Dam bao kha n&ng chiu tai dong va chong monkhop noi, hay su dung 
co cau triet tieu khe ho cua mam xoay. 

Cac nha che tao da tieu chuan hoa cac loai mam xoay. Co so cua tieu 
chuan hoa dupe dua vao tai trong tinh thing dung tac dung tren mam xoay: 2 
tin, 6 tin, 9 tin, 14 tin. 

cl Mam xoay cua Kamaz 

Kit ciu mam xoay cua Kamaz trinh bay tren hinh 4.71. 

Mam xoay la mot modun ket cau baQ gom: gia bit, cac tru xoay doc va 
ngang, gia do, cac tarn khoa, khoa bao vp, tarn che, cac tim han che. 

Gia bit cua mam xoay lien ket true tiep voi khung xe cua dau keo bang 
bon quang bat cMt (1) tao nen kha nang lien ket ci dinh voi khung xe. Toan 
b6 tai trong cua phan dau bdn romooc va ede luc dpc ngang tac d\mg txr mam 
xoay truyen toi khung. Gia dupe ciu true tir hai tim thep dap, co ddt cac lo 
tru bat voi true xoay. 

Cac lo tru lien ket vbd true xoay dpc cua mam (2), tao kha nang cho toan 
bo mdt mam (3) xoay dpc. Mdt mam ket hpp vdri u ty (4) han chi xoay theo 
gdc xoay dpc gidri han cho phep. True xoay dpc mang tren no gia xoay ngang 
(5) cho phep mam xoay lie theo mdt phing ngang cua dodn xe. Kha ndng lie 
ngang, mam xoay bi han chi boi cac tim do cua phin dudri gia. Kit ciu nhu 
vay cho phep toan bp mam tao kha nang lac dpc (uin dpc chieu dai doan xe 
khi keo theo ban romooc) va lie ngang vdri gdc nghieng ve cac phia 8°. 
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1. QuangbitchQt 

2. Tnjc xoay d<?c 

3. M$tm8m 

4. V ty hart chi 

5. Gidxoay 

6. GiddO 

7. Tim che 

8. Tim khda 

9. Chit 

10. Cam ty 

11. Ldxobiovi 

12. Tayk6o 

13. Ldxogiu’ 



Hinh 4.71: Cau tao cua mam xoay Kamaz 
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Phan dao dong phia tren, la phAn ca so cua mam xoay, co gia dd (6) va 
tAm che (7). Gia do co cAu tao khung hop va nhieu gan t&ng cumg nhdm dam 
bao do ben, trong lupng nho va thoat dong nuoc. Trong gia do b6 tri hai tarn 
khoa (8). K6t cAu hai tAm khoa cho phep gift chot moc cua ban romooc nam 
6 trong no. 

Tam khoa dinh hinh 6 dang nua tru tron voi duomg kinh <j>50,8 mm quy 
dinh cho mpi loai mam xoay cua Cong hoa Lien bang Nga. Hai tarn kh6a co 
mieng vat phia sau va co the xoay quanh chot (9) cua rieng minh. Mieng <y 
phia truoc dinh hinh bcri mot cam ty chu: nh|t (10). Cam duoc de bang 16 xo 
bao ve (11) theo huong luon ep hai tarn chan khep kin mep ho phia sau. Tay 
keo (12) dieu khien cam (10) bang tay khi cAn thiet. Dau tay keo (12) b6 tri 
16 xo (13) co dinh vi tri tay keo trong trang thai doan xe chuyen dpng. 

Khi mam xoay o trang thai khong keo ban romooc, cau true nhu tren 
hinh ve. Khi muon dua chot moc cua ban romooc vao, tay keo (12) keo cam 
ve truoc, giai phong mieng vat phia sau. 

Khi chot moc da nam dung vi tri (trong lo <|>50,8 mm), tay keo day cam 
vao khong gian phia truoc cua tarn khoa, khong cho phep tarn khoa dich 
chuyen. Cac vi tri cua tdm khoa trinh bay tren hinh 4.72. 

K§t cau cua cac tarn khoa theo dang dinh hinh, dam bao khi cac tarn 
khoa quay xung quanh diem co dinh (O) hai tarn khoa khong cham vao nhau. 

Nhu vay khi cam ty da dich ra 
ngoai, giai phong khong gian phia 
truoc cua tarn khoa, chot moc co 
the di chuyen vao trong lo. 

Khi da day cam ty vao vi tri ep 
sat voi mat tarn khoa, cac tdm khoa 
khong the mo rong mieng vat phia 
sau, dam bao giu: chot moc trong lo 
<|>50,8 mm. 

Van de an to an tranh tu mo 
mieng vat phia sau dupe quyet 
dinh boi 16 xo bao ve (11) luon ep 
cam ty (10) v4 chot khoa tay keo 
dieu khien. 



Hinh 4.72: Cac vf tri cua tam khoa 
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b. Mam xoay tai l<m 

Mot ket cau khac vai chot moc tieu chuan <|)90 mm a tren hinh 4.73. 

Ket cau c6 khac biet ve viec bo tri tay kep va kha nang cho phep mo 
rong dao dong goc cua mam xoay len den 20°. Mam xoay su dung vdi doan 
xe cho tai nang can khac phuc cac loai goc doc dot bien len cao. 




VI 

c! 

ll 

I 


v! tri kh6a 

Hinh 4.73: Cau tao cua mam xoay tai l&n 

1. M$t mim 6. bid bit v&i khung 11. Tim khda 

2. Gid 7. Cam ty 12. L6 xo giir 

3. Tim che dudi 8. Tay kdo 13. Chit xoay 

4. Gid bit v&i khung 9. Ld xo bio v$ 14. Miing bdc 

5. Chit 10. Chot kdo m& 15. Con tnrot 


12. Ld xo gii/ 

13. Chit xoay 

14. Miing bdo v$ 

15. Con tru&t bdo vi 


Mam xoay cua CHLB Nga che tao theo tieu chuan quoc gia vai cac 
thong so ca ban cho theo bang 4.3. 

Bang 4.3: Cac thong so tai trgng theo tieu chuan rOOCT 12017-81 


Duong klnh 
tieu chuin 
(mm) 



Khdi luong tdi da cho ph6p (tin) 

Doan xe 

Trin 

bin romooc 

bin romooc 

24 

18,5 

38 

31 

48 

39 

65 

55 

130 

110 
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4.5.2. DOAN XE BAN RCMOOC 

Doan xe ban ramooc c6 yeu cau ve kha nang ca dong theo cac tieu 
chuan quoc te hien hanh (hinh 4.74), m&t khac, can tuan thu cac dieu kien ve 
tai trong, do vay khi tang tai trong tren doan xe yeu cau t&ng so luong true 
tren ban ramooc, lam kho khan trong viec dam bao kha n&ng linh hoat. 1 



Hinh 4 . 74: Cac chi tieu ve ttnh linh hogt cua doan xe ban rffmooc 

a ) Dodn xe k£o b&n ramooc khdng diSu khiSn cAu sau 

b) Dodn xe kdo bdn ramooc c6 dieu khiSn cdu sau 


Sd luong true tren ban ro mooc phu thuoc vao tai trong dat len no. 

- Cac loai ban ramooc 1 true chi dung vai cac doan xe van tai co 
khoang each van chuyen ngan va tai trong nho, 

- Cac loai ban ramooc nhieu true (2, 3 true) thuang dung vai doan xe 
van tai trong luong Ion, khoang each van chuyen dai. Viec bo tri 
nhieu true cho phep doan xe chuyen dong on dinh han (em diu, nhieu 
hang ...). 

Bat lgi cua viec bo tri nhieu true cung giong nhu tren 6 to tai la tang sir 
truot ben va gay mai mon lop nhanh, tang luong tieu thu nhien lieu, kho dieu 
khiln. Trong mot so truong hop co the phai bo tri cau sau dan huong cho 
ban ramooc. 

Cac phuang an bo tri true va banh xe cho ban ramooc trinh bay tren 
hinh 4.75. Ket cau thuang gap la phuang an c. B§ nang cao trong luong tai 
cau tao theo phuang an d, cau sau cung la cau dan huong. 

Viec su dung cau kep banh xe dan pro fin rong tren cac doan xe cho 
phep: thu hep dugc chieu rong cua cho ban ramooc, mo rong chieu rong cua 
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khimg chiu tai va khoang each d&t nhip, do do cho phep nang cao tinh on 
dinh, tai tr<?ng cua doan xe, giam ban klnh khi quay vong doan xe. 

Vdi cac doan xe t&i n$ng co the su dung 3 cau, thuong gap hem la 
phuomg an e va phuomg an h, de thu^n lgri cho tinh dieu khien doan xe dugc 
bo tri theo phuomg an f. 

Van de dieu khien quay vong cho cac cau sau doi hoi ket cau phuc tap 
horn. Cac phuomg phap bo tri hien nay la su dung cac he th6ng dieu khien co 
khi - thuy luc hay co khi - thuy luc- dien tu (nhu trinh bay o muc 4.4.4). 



Nhin chung doan xe ban romiooc la doan xe kho bo tri dieu khien khau 
sau (ban romiooc). Cac doan xe loai nay thuong su dung vdi van toe khong 
cao, cac che do kiem soat phap ly thuc hi^n theo cac trang thai quay vong 
vdi toe d6 thap (dam bao tinh co dong), van de hoan thien tiep sau la su dung 
cac khdp noi (mam xoay) co dieu khien va lien ket “thong minh” nhu tren 
doan xe buyt hai than. Song gia thanh cua doan xe nay cao, vi vay chi ap 
dung cho cac doan xe chuyen dung phuc vu muc dich chd hang dac biet. 

4.5.3. DOANXERdMOOC 

Cau true doan xe romooc thuc chat la he thdng co hQC co 3 khau: phdn 
xe keo, phan noi trung gian va romooc sau ciing. Neu tSng so luomg romooc 
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keo theo thi c6 the tinh moi ramooc la hai khau. Khi chuyen dpng tren 
duong cac khau nay chiu nhieu yeu to ngau nhien nhu: dudng nghieng, gio 
ben, lire ly tam, chat hang ddng thdi vdi tac dpng cua lire keo tren xe, su 
bam khong ddng deu, cac lyre c&n lSn, luc phanh gay nhilu qua trinh di£u 
khien. Do vay dam bio chat lupng on dinh chuyen dong cua doan xe ramooc 
la dieu kho thuc hien, dac bift la dam bao kha ning quay v6ng cua doan xe. 
Tuy vay, doan xe cho ph£p van tai voi khoi lugrng hang hoa Ion va chuyen 
dong voi van toe khong cao, doi hoi chat luong mit duong tuomg doi hoan 
thien nen doan xe duac su dung ngay cang ting trong van tii duong dai va 
van tai hang khdi sieu trpng luomg va sieu chidu dai. Trong thuc t4 thucmg 
gap cac doan xe romooc veri so luomg mot ramooc keo theo. 

A. Ket cau chung 

Ramooc cua doan xe co the sir dung tir 1 den 4 true (cau). 


Loai ramooc 1 true dung cho cac loai 6 to con va chi dung cho van tai 
ngan hay van tai noi thanh. 

Loai ramooc 2 cau su dpng kha pho bien. Thong thudmg tren ramooc b6 
tri 1 cau dan huang va mot ciu c6 dinh. Cau dan hudng co thl a dang cau 
quay hay la dang banh xe dan hudng. Tat nhien sir dung banh xe dan hudng 
co the lam tot tinh dieu khien, tinh 6n dinh ngang, giam chieu cao trpng tam 
ramooc, tuy nhien ket cau phuc tap horn. 

Vdi cac doan xe tai ning pho bien dung loai co 3 cau the hipn tren hinh 
4.76. Uu diem cua ket cau nay la cho phep nang cao tai trpng cho ramooc va 
phan bo deu tai trpng len khung xe. Nhuac diem chinh la do co nhieu cau co 
djnh nen thudng xay ra truot ben cua banh xe tren duong cong, vi vay mau 
mai mon lop xe. 

Be giam bdt su mai mon, cac banh xe sau bo tri banh dan profin rong va 
dan hudng chuyen dpng nhd cau trude dang cau quay, cau sau cung dang 
banh xe dan hudng nhu tren so do a, hoac 3 cau dan hudng nhu so* do b. 

Pho bien horn ca la dung so do e vdi banh kep. Trong trudng hap can 
phan bo tai deu tren khung 6 to co ket cau theo so do f. 

So* do c cho hai cau dan hudng nhung ket cau phuc tap. Neu bo tri ca 
hai cau quay tren mot mam quay thi kha nSng quay vong t6t horn, nhung luc 
vanh lai se ldn. 
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So* do d dat cau truac dan huang banh kep, cau sau cung dan huang va 
b6 tri banh dom. KSt cau nhu the giam dugc kha nang mon lop khi di tren 
duong vong. 



Su dung cac so do bo tri romooc 4 cau chi dung vai doan xe tai n^ng va 
chieu dai Ion vai mot cau trudc dan huang va 3 cau nam phia sau khong dan 
huang. 

Chi tieu ve tinh linh hoat cua doan xe keo romooc dugc mieu ta nhu 
tren hinh 4.77. 


Hinh 4.77: 
Chi tieu ve 
cot dong 
cua doan xe 
keo rcrmooc 
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B. Phan loai ket cau noi lien cua doan xe romooc 

Ket cau noi b^ng khau noi trung gian (don keo) can thiet dap ung: 


- Kha nang truyen lire keo tir xe keo tbi romooc, 

- Kha nang di£u khien huong chuyen dong cua romooc. 


Ket cau noi lien cua doan xe mot romooc co the chia thanh hai kieu 


chinh trinh bay tren hinh 4.78: 


- Kieu A: n6i bang khau noi trung gian, duoc goi la “don keo” (a), 

- Kieu B: noi b^ng khop noi mam xoay, dugc goi la “don cimg” giong 
nhu tren doan xe ban romooc (b). 


Hinh 4.78: Hai dang ket chu noi giita hai khau doan xe rcrmooc 


Cau tao dieu khidn chuyen hudmg true tiep cho cau truoc romooc, nhu 
tren 6 to, bi han che bbi khoang each dieu khien tir vi tri ngubi lai xuong 
banh xe dan huong, do vay thuc hien dieu khien tir dau xe keo toi cau truoc 
cua romooc la van de kho thuc hien vbi cac ket cau don gian. 

Phan lbn cac romooc ngay nay su dung ket cau dan huong voi cac kha 
nang dieu khien: 

- Tu dieu khien dung vbi doan xe co toe dg thap, 

- Dung co cau chia dieu khien dung vbi doan xe doi hoi chat luong 
chuyen dong cao, van tai dubng dai, dac biet la k4t ciu don ndi ng2n 
noi giua hai phan cua doan xe, 
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cAu tap gAm 6 t6 tAi, 6 t6 buyt 


- Dieu khien bang dien thuy luc dung tren doan xe chuyen dung. 

Trong ket cau don gidn, thuemg gap 6 dang don keo (kieu a) va dupe 
phan chia tuy thuoc vao phuong phap dieu khien quay vong cho romooc tren 
cau dan huong. 

Tren hinh 4.79 la cac dang so do thuong dung cho rormooc. 


- Ket cau noi bang don keo, dieu khien huong vdri kieu quay toan bp 
cau xe (so do a). 


- Ket cau noi bang don keo, 
din huong bang hinh thang 
lai (so do b). 

(5 so do b, phuong phap dieu 
khien giong nhu tren 6 to (quay 
banh xe dan huong cua cau xe 
quanh tru dung) voi cac ket cau: 

- Dung co cau chia, 

- Dung he thong dieu khien 
thuy l\rc thong qua he 



a) Ciu quay b) Quay b&nh xe * 

Hinh 4.79: Cac dang bo tri dan hie&ng 
cua cau trir&c rormooc 


thong lai cua 6 to. 


Voi cac loai romooc co nhi6u cku din huong th\xc hien dieu khien bang 
thuy luc hay thuy lire - dien tu theo so do b. 


A A A ^ 7 

C. Ket cau noi hang don keo don gian (kieu a) 

Ket cau don gian su dung voi mam xoay toan bo ciu truoc dan huong 
cua romooc trinh bay tren hinh 4.80. 

Cau tao gom hai phan: don noi (a), mam xoay cau truoc (b). 

Don noi (1) su dung lo tron phia truoc moc voi moc keo (sau xe keo), 
cho phep co the dao dpng doan xe theo phuong ngang cua mat duong. Mot 
khdp noi phia sau (3), (4) dung de noi voi mam xoay cua cau dan huong, cho 
phep co the uon doan xe theo mat ph&ng doc xe.Mam xoay chia lam hai phan 
chitih: phan quay theo don keo va phln bit v6i khung xe. Khi xe dung yen 
can co dinh hay khi xe can lui thing, ch6t khoa (5) khoa giua hai phan mam 
xoay voi nhau va dupe tranh roi mat bang day xich (6), (7), (8). Giua hai 
phan cua mam xoay co dat 6 bi nham giam ma sat khi quay cau xe. 
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Ket cau cua 6 bi mam xoay cau (11) co duong klnh l&n cua bi 800 + 
1000 mm. Bi dugrc ch4 tao bang thep co chat lugmg cao, dung sai kich thuac 
vien bi khong qua 0,005 mm. Trong tr^ng thai hoan chinh khe hbr ben cua 6 
bi mam xoay cau khong qua 1,5 mm, khe ho dpc tryc khong qua 2,5 mm. 
Phia ngoai 6 bi co vong che bui (10). 


1. Thin 66n n6i 

2. M6c kio liin kSt 

3. Ch6t xoay <36n n6i 

4. Thin mim xoay c4u 

5. Khung rormooc 

6. Ch6t khda 

7. Diyxlch gi&chdt 

8. M6c chdt 

9. Vdng 6Cr 6 bi xoay 

10. Vdng che bin 







Y/AWMV II 
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cAu TAP gAm 6 t6 tAi, 6 t6 buyt 


Theo tieu chuan cua CHLB Nga, ket cau 6 bi mam xoay tieu chuan chia 
hai loai: A, B, trinh bay tren hinh 4.80c. Cac gia tri tai trong gioi han va kfch 
thuoc (mm) cua 6 bi cho trong bang 4.4 va bang 4.5. 

Bang 4.4: Rich thir&c cua 6 bi (mm) 



Or 

d 2 

O 3 

d 4 

Ea 

De 

El 

n 

d bi 

A 

1050 

960 

1085 

1120 

925 

955 

17 

»?ii 


B 

1010 

975 

980 

1022 

870 

910 

19 

EM 



Bang 4.5: Tai trong gi&i han cua 6 bi 


W2Z2EEM 

T$i trpng mSm xoay (kN) 

Khdi Iwgng to&n ramooc (tin) 

A 

50 

9,0 

B 

90 

20,0 


D. Ket cau dan hirfrng bang hinh thang lai (thuQc kieu a) 

K 6 t cau noi bdng don keo voi hinh thang lai (ki 6 u a) hien nay su dung 
voi dang ket cau truyen thong hay dang ket cau phan chia don ngang hinh 
thang lai. 

a. Ca cau quay truyen thong 

Ket cau cho phep dieu khien banh xe dan huong tren cau truoc theo ket 
cau vdi hinh thanh lai (giong tren cau truac 6 to). The hien ket cau ca cau 
nay tren hinh 4.81. 

Bac diem chinh or day la su dung don noi nhu mot khau dieu khien. Tac 
dung dieu khien xay ra khi co su thay doi goc noi giua hai khau cua doan xe. 
Su quay vong cua doan xe do he th 6 ng lai cua 6 to keo thuc hien. Khi xe keo 
quay vong tao nen luc ly tarn cho toan bo doan xe tren duemg cong. Tai cac 
banh xe xuat hi?n luc ben (ke ca tren banh xe xe keo va banh xe cua 
ramooc). Duai tac dung cua luc ben ddy cac banh xe theo xu huong quay di 
lam lech true doc cua doan xe. Su lech true doc tao nen kha n&ng dieu khien 
banh xe dan huong cua ramooc, (duac goi la “dieu khien thu dong”). 

K 6 t ciu dilu khien thu dong dan toi viec tao kha nang dieu khien banh 
xe thong qua cac khau khop va don, mo ta tren hinh 4.81b. 

Khi doan xe bi lech true doc, don (1) quay xung quanh Oj, day cac don 
(2), cac don (3) quay xung quanh O 2 , day banh xe quay xung quanh tru dung 
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O4. Don ben hinh thang lai (4) dich chuyen, day banh xe doi di$n quay, tao 
nen kha ndng dan huong cho romooc. 



Hinh 4.81: Ket cdu va nguyen ly dieu khien dan hu&ng cua romooc 

a) Kit ciu Or &i6m quay 66n Mo 1. Odn Mo 

b) NguySn ly <3i6u khiin Or DiSm quay tr&n khung 2. Odn n6i ngang 

c) KSt ciu cd giim chin O3 - Oiim quay try dung 3. Cic 66n HSn kit 

4. Odn ngang hinh thang Hi 


Be tranh dao dQng lac cua banh xe dan huong romooc, ket cau su dung 
mot 16 xo Ion bo trl trong don kdo (1) giup nang cao kha nang on dinh cho 
banh xe dan huong voi cdu true dieu khien thu dQng. 

Mot so ket cau khac su dimg them giam chan hQ th6ng lai bo tri cho cau 
dan huong (c). 

b. Kit cau dieu khien bang don keo 

Mpt so ket cau didu khidn bang hinh thanh lai trinh bay tren hinh 4.82. 

Tr6n ket cau cua hinh 4.82a, don keo (1) dugc chia lam hai khau. Phan 
truoc cho phep dao dQng ngang, phan sau cho phep dao dong doc voi phan 
truoc va dat tren dam cau thong qua khop quay. Su quay ngang, do goc lech 
giua cac phan cua doan xe, gay nen su quay cua don keo va dan dong dieu 
khien quay cac banh xe thong qua he thong don keo (4) va hinh thang lai. 






2 


cAu tao gAm 6 t6 tAi, 6 t6 buyt 



Tren hinh 4.82b su dung don keo mot khau voi don ngang hinh thang 
lai chia thanh hai khau (6), (7). Tam quay cua don keo lien ket voi dam cau 
qua he thong don (bo tri thap hem dam cau). Tam quay, d&t sau cac khop noi 
voi don ngang, tao nen canh tay don dieu khien cac banh xe dan huong. 



Hinh 4.82: Cdc dpng ket cau dieu khien bang don keo 

a) Ddn k6o hai kh&u 1. Ddn k6o hai khiu 4. Ddn k6o 7. Ddn ngang phii 

b) Ddn ngang hai kh&u 2. 0 ti/a ddn kdo 5. Don quay ngang 8. Try dCmg 

3. D&m c&u 6. Ddn ngang trdi 9. Ddn b6n 

Cac ket cau nay dung cho cac loai romooc van tai v6i toe dp thap. 
Rormooc tieu chuan cua CHLB Nga cho phep don keo quay voi cac goc 
24°30’ ve moi phia. 

E. Ddn noi ngan cho cac doan xe 

Binh thuong, ca clu quay c^u truac (ki§u a - hinh 4.80), nhim tranh va 
dap hai phan than cua xe va rcrmooc khi quay v6ng, c6 khoang each giua hai 
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khau toi thieu la 1,6 m cho cac doan xe ramooc co chieu dai Ion nhat, dieu 
nay se thu nho chieu dai huu ich su dung cua do&n xe. 

Vao n&m 1979 xuat hi£n cac he thong don noi ng&n cho cac doan xe co 
chieu dai lorn, khoang each giira hai khau cua doan xe chi con lai 0,70 m. Sau 
thcri gian do lien tiep xuat hien cac ket cau khac nhau, co the tong quat theo 
hai nhom ket cau. 

Dac diem ket cau quay vong cua doan xe voi hai nhom nay trinh bay 
tren hinh 4-78: 

- Nhom a: Co ciu cau quay co them co cku di6u khien ph\i, trong 
duong vong toan bo cau truac quay nhung khong xay ra va cham hai 
khau xe keo va thung rormooc. 

- Nhom b: Co cau noi moc kieu noi tiep don dai (tandem). 

Hai ket cau nay thoa man cac tieu chuan ky thuat cua ECE ve ban ki'nh 
quay vong, dong thai dam bao thu ngan khoang each giira hai khau cua doan 
xe. Cac ket qua nay ung dung cho cac doan xe sieu dai, tan d\mg toi da kich 
thuorc chieu dai dat xap xi 18,35 m. 

Nguyen ly k6t ciu cac cku quay cua romooc nhom a deu giong nhau. Co 
cau gom hai khop tru va mdt moc quay. Moc quay noi voi xe keo co tac 
dung nhu moc keo truyen thong. Hai khop tru, n&m tren xe keo bit voi cang 
chu A va noi voi gia cau truoc cua romooc bang mot khop quay, dieu khien 
quay cua cau truoc theo goc lech hai khau. 

Khi chuyen dong tren duong cong, moc keo co nhiem vu truyen luc keo 
cho romooc. Cang chu" A c6 dinh, nen goc quay cua ciu truoc romooc dupe 
xac lap voi goc gioi han. Viec giam goc quay gifta hai khau giup giam bot 
khoang each can thiet, ma hai khau khong cham vao nhau. 

a. Don noi ngan cua doan xe romooc sieu rong Spier 


Tren hinh 4.83 la doan xe romooc sieu rong Spier cung voi cac kich 
thuoc thiet ke. Tren romooc co bo tri cau dan huong voi don noi ngan cho 
phep han che goc quay tu do cua cau truoc va thu nho khong gian trong giua 
hai khau cua doan xe, voi ten goi “Transmaximal”. 

Tren hinh 4.84 la co cau quay dang a cua hang Kassboohrer, su dung 
cho doan xe romooc sieu rong Spier. 


cAu tao gAm 6 t6 tAi, 6 t6 buyt 
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Khi quay vong, moc keo (8) va don (1) quay xung quanh lo cua moc keo 
6 to va lam xoay tuong doi hai nua 6 quay (4), (5) cua moc noi, ph&n tren 6 
quay cua romooc lac nghieng mot goc so voi tryc d<?c cua romooc. Phan 
duoi cua 6 quay (5) noi voi cau truac cua romooc va khung do, dong thai 
gan voi don chu A (2) nho 6 tua (7). Than giua cua don A la mot ong noi 
dan hdi co moc lien ket xoay voi 6 tua (7). Don A co hai khop try noi voi 
duoi xe keo giu cho 6 tua (7) nam tren du6ng tarn keo dai cua xe keo. Nho 
tao nen khung tarn giac (ket ciu 3 khau) cau truac dugc quay va giu khoang 
each giua hai khau. 

Hieu qu& thu ngan kho&ng cac giua hai phan chi tuong ung voi trang 
thai doan xe di thang, khi quay vong phan dau romooc bi diy ra xa va han 
che goc dieu khien thu dong cho cau dan huong. So do tren hinh 4.84b mo 
ta voi hai trang thai ke tren. 

b. Cot cau quay A VL 

Co cau quay AVL su dung ket c£u don noi ngan d tren hinh 4.85. Khi 
lip romooc bing don noi voi xe keo thong thuong phai thao chot (10), din 
keo (6) nam d vi trf dai nhat (hinh tren). CJ trang thai nay doan xe lam viec 
nhu doan xe truyen thong. Khi noi chot (10) voi xe keo cung he thong AVL 
tro thanh don noi ngan (hinh duoi). Co ciu chia co don (9) noi voi ong n6i 
giam chan 16 xo (4), nho do giam chan cho he thong dam bao co ciu chia 
goc t6i tru. Khi vao duomg cong don (2) day xa khoang each giua hai khau. 

Cung tuong tu nhu co cau tren hinh 4.84, voi tu giac ABCD cho phep 
thay doi chieu dai mot canh. Canh co khd nang tu thay doi chieu dai bang ket 
ciu 6ng truot 16 xo (don 2). Khi do, ciu din huong dugc quay di voi goc nho 
theo ket cau chia goc cua he thong. 

Bac biet chu y toi viec bo tri chot tren don (5). Mot trong hai chot (4) va 
(5) phai nam trong vi tri lien ket voi phan duoi cua mam quay, 6 trang thai 
do co cau moi hoan chinh va lam viec nhu don noi ngan. Be dam bao lien 
ket chac chan voi he thong, hai chot (3) va (4) dugc che tao voi cac lo con 
ngugc chieu nhau. Viec cai chot va mo chot dugc thuc hien thong qua cong 
tac khi nen - dien tu dat tren buong lai. 

He thing don noi ngin AVL giup cho doki xe lam vi^c tot khi chay tren 
duong dai, khi can thiet co the thao bot chot cua moc phu va thuc hien quay 
vong gap 6 toe do thap, song chuc nang don noi ngan khong con nua. 
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cAu t^o gAm 6 t6 tAi, 6 t6 buyt 


Theo tieu chuan cua CHLB Nga, kit cau 6 bi mam xoay tieu chuan chia 
hai loai: A, B, trinh bay tren hinh 4.80c. Cac gia tri tai trong gioi han va kfch 
thuoc (mm) cua 6 bi cho trong bang 4.4 va bang 4.5. 

Bang 4.4: Kick thuac cua 6 bi (mm) 


KiSu 6 bi 

Di 

E9 

d 3 

d 4 

05 

06 

0 

n 

dbi 

A 

1050 

960 

1085 

1120 

925 

955 

17 

E3 

KEEEE1 

B 

1010 

975 

980 

1022 

870 

910 

19 

24 

18,256 


Bang 4.5: Tai trong gi&i han cua 3 bi 


KiSu 6 bi 

Tii trong mSm xoay (kN) 

Khdi Iwgng to&n ramooc (tin) 

A 

50 

9,6 

B 

90 

20,0 


D. Ket cau dan htrong bang hinh thang lai (thuyc kieu a) 

Ket cau noi bang don keo vcri hinh thang lai (kieu a) hien nay su dung 
vdi dang ket cau truyln thing hay dang ket cau phan chia don ngang hinh 
thang lai. 


a. Cor cau quay truyen thong 

Ket cau cho phep dieu khien banh xe dan huong tren cau truac theo ket 
cau vai hinh thanh lai (giong tren cau truac 6 to). The hien ket cau ca cau 
nay tren hinh 4.81. 


Dac diem chinh or day la su dung don noi nhu mot khau diiu khien. Tac 
dung dieu khien xay ra khi co sir thay doi goc nii giua hai khau cua doan xe. 
Sir quay vong cua doan xe do he thong lai cua 6 to keo thuc hien. Khi xe keo 
quay vong tao nen l\rc ly tarn cho toan bo doan xe tren duang cong. Tai cac 
banh xe xuat hi^n l\rc ben (k6 ca tren banh xe xe keo va banh xe cua 
ramooc). Duai tac dung cua lire ben day cac banh xe theo xu huong quay di 
lam lech true dQC cua doan xe. Su lfch true doc tao nen kha n&ng dieu khien 
banh xe dan huong cua ramooc, (duoc goi la “dieu khien thu dQng”). 

Ket cau dieu khien thu dong dan toi viec tao kha nang dieu khien banh 
xe thong qua cac khau kh6p va don, mo ta tren hinh 4.81b. 


Khi doan xe bi lech tryc doc, don (1) quay xung quanh Oj, d§y cac don 
(2), cac don (3) quay xung quanh O 2 , day banh xe quay xung quanh tru dung 
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Khi chuyen dong, hai nua mam quay bi khoa boi ca cau bo tri tren don 
(10) do 16 xo ty cua don keo. Su dich chuyen cua ca cau khoa dirac dieu 
khien nha van khi nen (11). 


1 . Odn n6i 

2. Odn diSu khiin 

3. M6c k6o cua 6 td 

4. M6c phy cua 6 td 

5. CSu trudc rumooc 

6 . Gi6 d& cua ca c6u quay 

7. Odn vudng 

8 . Ong giim gi$t 

9. Hai nCra mim quay 

10. Thanh khda mim 

11. Van khf nin 


Hlnh 4.86: Cor cau quay KA V (nhom a) 



Khi quay vong doan xe, don keo bi quay, mam quay xoay l$ch di quanh 
chot cua moc keo tren 6 to. Nhung do m6c ph\i cua 6 to can tra nen don 
vuong goc (7) bi xoay tren gia da (6) vori mot g6c quanh lo tryc O. D6n (2) 
dan dong ca cau chia thong qua don noi vuong goc (7) n&m tren duong true 
cua gia (6) va noi voi ong giam giat (8) dam bao su quay em cua cau truac. 







cAu tap gAm 6 t6 tAi, 6 t6 buyt 


Chucms 4: HE THdNG Ul 


)i kit cau va dugc bu bdi ket cau cua don (1). So 
VL thi kit cau quay vdi don noi ngan cung chi 
in xe cua hang Kogel. 

yGLZ 

I dugc mo ta tren hinh 4.87. 


5 2 



co cau quay GLZ tugng tu nhu tren ket cau cua 
day don dieu khien (2) dugrc n&m co dinh tren 
chan bit voi khop noi cua xe keo. Gia do cau xe 
ng qua kh6p noi (8) va khop moc keo (7). Khop 
Jiop truyen lire keo va khong cho phep lac ngang. 
n tai khop noi (8). Ket cau nhu vay buoc don dieu 
o duong tam cua xe keo, tao kha nang dieu khien 
oay (4 - gia do cau xe) doi voi phan tren (6 - gia 

iy dugc bo tri cac bg giam giat (9) nham on dinh 
ag. Khi chuyen dong tren duong xuat hien lac 
o giam giat (9) lam viec gin nhu voi trang thai 
m quay. 

}LZ co thi coi la kit ciu co cau quay hai khop 
con a kit cdu co ciu quay Transmaximal chi su 


Co cau quay GLZ IV 
ma dung gia noi (7) la phini 
nii liin voi khung cua rormoi 
va moc k6o cua xe keo (1). i 
chit (4) cua.don (5) nii voi p 
true doc cua xe keo nh6 chf 
bing kit cau ong truot 16 x^,' 
(6) co thi thay doi, cho ph6p| 
ciu su dung hai bo giam gif| 
vai tro giam va dap. 





Hai loai co ciu quay GE 
doan xe xuong t6i 0,75 m, pi 
tot trong viec mo rong khl 
romooc khong vugt qua 18 ]j 

Ngay nay cac don noif 
romooc co kich thude toi (S 
ciu chuyen dung khong thii 

F. Co cau noi m6c kief 

Co cau noi moc kieu “d 
xe Kogel (CHLB Due) trinh 


J dugc mo ta tren hinh 4.88. 
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Cor ciu quay GLZ IV khong sir dung ket c£u gia noi kieu khung chu A, 
ma dung gia noi (7) la ph&n than cua mam quay. Phan than cua mam xoay 
noi lien vai khung cua rormooc va dirge noi voi xe k6o nha ch6t (4), d6n (5) 
va moc keo cua xe keo (1). Chot noi (6) n&m a phan duoi mam xoay, con 
chot (4) cua-don (5) noi voi phan tren cua mam xoay. Don (5) luon nSm tren 
true doc cua xe keo nhdr chac dan hirdmg (2), va co the thay doi chieu dai 
bang ket cau ong trugt 16 xo, do vay khoang each giua hai chot (4) va chot 
(6) co the thay doi, cho phep hai nua mam quay xoay l$ch v6i nhau. Tren co 
cdu sir dung hai bo giam giat (8), dat noi gifta hai phan cua mam quay, dong 
vai tro giam va dap. 


1 2 3 4 5 6 

Hinh 4.88: Cacau 

quay GLZ IV 

1. M6c kio 

2. Ch$c din hu&ng 

3. Tim Mr dwiri 

4. Chit 

5. Ddn diiu khiin 

6 . Chit n6i 

7. Gii Mr thin xe 

8 . B$ giim gi$t 


7 



Hai loai cor cau quay GLZ cho phep thu ng4n khoang each cua phan giu:a 
doan xe xuong toi 0,75 m, phu hop vai cac tieu chuan hien hanh va tan dung 
tot trong viec mo rgng khong gian cha hang vai t6ng chieu dai doan xe 
rormooc khong virot qua 18 m. 

Ngay nay cac don noi ngSn su dung pho bien cho c£c loai doan xe 
rormooc co kich thuorc toi da, mgt so cac loai xe khong co moc phu va ket 
cau chuyen dqng khong the lap chung dugc. 

F. Cor cau noi m6c kieu “don dai noi tiep” 

Co cau noi moc kieu “don dai noi tiep” (nhom b) cua VAZ lap tren doan 
xe Kogel (CHLB Due) trinh bay tren hinh 4.89. 




cAu tap gAm 6 t6 tAi, 6 t6 buyT 



u noi moc kieu “don dai noi tiep” (nhom b) 


dang nay gom mgt mam xoay (giong nhu mam 
2 tin) lap vdi rormooc hai true chuyen dung (thuc 
n bo tai nho tren dau noi mam xoay). Thanh noi co 
vao trong duoi xe keo tao nen ban kinh quay cua 
hai khau cua doan xe khi quay vong gap. Dau cua 
han thuy luc - khi nen, nhim giam tai trong dong 
khorp noi. 

□d khung xe keo bang khung phu noi them. Tren 
) phep lip voi rcrmooc thong thuong. Doan xe lien 
mg co cau true gan giong vdi ban rcrmooc, nhirng 
idt sao cho s\r phan tai hop ly va khi kh6ng lap veri 
bing nho chan chong nho. 

lam xoay d duoi xe keo nen tai trong d$t len cau 
lg vdi xe keo co cong thuc banh xe 6x2 hay 6x4. 

cha nSng dao dong thing dung va lie ngang (hai 
>an xe vdi goc quay tucmg doi 8° nhu tren doan xe 
rdc cua doan xe tham khao tren hinh ve. Khoang 
ay vong de dang thuc hien vdi kich thude ldn horn 

a phan loai cua doan xe rormooc va doan xe ban 
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Van de dan huang cho doan xe dang dugc hoan thien, vi day la khu vuc 
de mat an toan trong van tai. Cac xu huang hoan thien bao gom: 

- Han che dao dong ngang doan xe bang cac khcirp thuy l\rc hay khop 
lien hap thuy luc - dien dam bao doan xe co kha n&ng an toan cao khi 
chuyen dQng, han che hien tugng be ngang doan xe khi phanh tren 
ducmg, 

- Hoan thien cac he thong dieu khien thu dong tren khop noi cho doan 
xe ramooc nhu cac ca cau chia ca khi, ca khi - thuy luc, 

- Su dung he thong phanh dien va he thong phanh lien hap dien - khi 
nen cho ramooc, nham tang hieu qua phanh va giu on dinh doan xe, 












cAu tap gAm 6 t6 tAi, 6 t6 buyt 


IS va ASR cho doan xe toi ixu qua trinh phanh va 
h xe tren duang vdi cac dieu kien dia hinh khac 

J CHO DOAN XE THAN DAI CHUYEN DUNG 

a doan xe than dai phu thugc vao chieu dai cua 
n cac hang hoa van chuyen la vat khong the thao 
hang hoa van chuyen t^o nen lien ket cua doan xe, 
; phan chiu t£i va chuyen dgng cua do&n xe. Cac 
i true thanh doan xe ban rcrmooc hay rormooc. 

/en d\mg dugre su dung trong van tai g6 cay, ong 
ac dang van tai dugre trinh bay tren hinh 4.91. 



Joan xe than dai v&i cac cdu chuyen dyng 
ua doan xe dugre cau true: 

c (a), (b) co mam xoay d&t tren xe keo va gia chiu 
i t&i doc lap dugre too thanh cac modun rieng. Khi 
\ do&n xe dirgre bo tri noi them. Tinh chit quay 
ig ket cau cua doan xe ban rormooc than dai. 

► vori hai modun dQc lap lien ket nhu romooc. Tinh 
ig nhu doan xe rcrmooc. 
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a. Cac dgng tfpc bi$t cua kit cau quay vong dodn xe th&n ddi 
Ket cau cac moduli chuyen bi?t dung di van tdi vac the ddi khi ckn quay 
c&u sau cua ban romooc trinh bay tren hinh 4.92. 



2. Con ISn 7. C6p 

3. Try xoay 8. ConISncdp 

4. D6nb6n 9. CAu xoay 

5. Ddn n6i 

Hinh 4.92: Ket cau doan xe than ddi lien kit cap 

- Quay vong modun nha cap va con l&n: phan rcrmooc bao gom cac ket 
cau chiu tai tren modun va don noi (1- hinh 4.92a). 

Sgi cap dai mac lien ket cheo voi 5 con l&n (3) tai cac vj tri tren hinh ve. 
Khi quay vong don noi (1) bi xoay l?ch va thay doi vi tri cua 4 con l£n bien. 
Sgi cap se t\r dgng dieu chinh chieu dai va tao nen hinh thang can co tong 
chieu dai cac canh bing nhau. Qua trinh van tai sgi cap chuyen dich dan dan 



















do vay cac dau cua don noi co kha nang tir xoay. 
con l&n giup giam bdrt dao dong lac ngang doan 
ha. nang “dieu khien thu dong” cua he thong. 

ha cap bo tri thang: phan ramooc bao gom cac 
cau sau va cam xoay dat tren xe keo (1- hinh 
;ac con lan (2) va cac don ben (4). Tru xoay (3) 
lg xe keo dan d§ng don chu T (6) bang cac don 
T bo tri tren xe keo noi vai sgri cap (7). Cap dugre 
iho cac con lan giam ma sat (8). 

l dan bi xoay lgch day don chu T quay va lam 
ap va mam xoay. Ket cau khong co than chiu tai 
mg dai. Lien ket cac phan hang hoa vai modun 
ao chuc nang cua hang hoa la phan than lien ket 


Mgt dang ket cau do, 
CHLB Nga trinh bay tren I; 

Ramooc duac hop tMr 
modun, phia sau 6 modun, 
thuac cua rcnhooc cho tren 


Tai trpng tren moi tryc. 
dugc cdu true boi 4 banh: 
ramooc va hang hoa cho ptf 

Kha n^ng dan huong cl 
cac don lien ket trinh bay, 
quanh true gin tren romoo 
modun dugc quay xung qua 



ket cap cho phep chuyen cha hang hoa vai cac 
ng bi gioi han boi ket cau doan xe. 


Cac ket cau gan day da 
thuy luc, vai nguon n^ng In 
Nga da che tao cac loai mod 
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Mgt dang kit ciu doan xe sieu nang c6 ramooc HM3AI1 5530 cua 
CHLB Nga trinh bay tren hinh 4.93. 

Ramooc duac hap thanh bai 12 modun banh xe chiu tai, phia tmac co 6 
modun, phia sau 6 modun, bi tri theo cong thuc ramooc 6 tr\ic. Cac kich 
thuac cua ramooc cho tren hinh ve. 

Tai tr<?ng tren moi true (2 modun) gioi han trong 25 tin. Modun banh xe 
dirge cau true boi 4 banh nhu tren hinh 4.94b. Khoi lugmg toan bo cua 
ramooc va hang hoa cho phep 150 tan. 

Kha n^Lng dan huang cho ramooc th\rc hign tren 3 ciu truac vai kit cau 
cac don lien ket trinh bay tren hinh 4.94a. Khi quay vong, don (3) xoay 
quanh true gan tren romooc (2) dan tai dich chuyen cac don (3), (4). Cac 
modun duac quay xung quanh gia cua no. 



Hinh 4.94: Ramooc HM3AII5530 
c) Ddn b6 tri b&n c$nh b) Ddn b6 tri trung tim 


Cac ket cau gan day da chuyen sang he thong dan dpng dieu khien bang 
thuy luc, voi nguon ning luong dien quay cac bom dau. Dong thai, CHLB 
Nga da che tao cac loai modun banh xe cho phep chiu tai cua mot modun len 



_ cAu TAP gAm 6 TO tAi, 6 t6 buyt 

cau xe) vai so lupng len t6i 16 c&u, phuc vu cac 
png yeu cua lien bang. 

' HAI THAN 

ng 

:hieu dai Ion nhat 18,35 m, doi hoi thvrc hien kha 
ieu chudn quoc te, do vay phai dung nhieu diu va 
r vong than xe. 

Lai than tren doan xe van tai la mpt van de phurc 
lguoi goc quay nay con dupe quan tam cao hon. 
ai than doan xe con dupe gpi la “goc be ngang 


cua doan xe hai th&n cha nguai hipn nay dang su 

hinh 4.95. 

hp thong lai cho cau truac va ciu thu ba cua doan 
Bo tri cau truac dan huang thong thuang. Tren 
g banh dan vai hinh thang lai Danto. 
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Khorp noi giua hai than dang mam xoay, ket hgrp vai ca cau chia di6u 
khien quay cau thu ba ngugrc chieu quay cua cau thu nhdt, t&ng kha n&ng ca 
dong khi xe quay vong tai cac goc hgp. Mam xoay khong duqc dieu khien, 
nhung tai do bo tri cac d^ng ca cau chia (di§u khidn quay ciu thu ba): ca khi 
hay ca khi thuy luc. Goc dieu khien quay vong th\rc hign nha thong s6 goc 
quay gitta hai khau (goc b£ ngang doan xe). 

Nhugrc diem cua ket cau b6 tri la de gay trugrt ben Ion, lam t£ng ban kinh 
ca dQng, ddc bigt khi giam toe dQ chuyen dgng cua xe, chuydn trying thai tu 
di thing sang quay vong. Vdri ban kinh quay vong thiet ke 12m, ban kinh 
quay vong thuc te se Ion han. 

Sa do b: 


Bo tri dQng ca phia sau, cac dSng va kherp noi truyen momen dQng ca 
tai cau thu hai thong qua mam xoay. 

Bo tri dan dQng lai tren cau thu nhit va cau thu ba. Mam xoay duQrc dieu 



ba. Sa do la giai phap tot de chong hign tUQng Ung goc “be ngang doan xe”. 

Voi ket cau nay, dong ca dat ve truac nhim t3ng tai trQng cho cau chu 
dQng nen kha n&ng bam duong rat tot, kha n^ng ca dQng cua xe la cao. Viec 
su dung cdu chu dQng lam vife a che do “keo” than sau doan xe, s\r phan bo 
tai trong hop ly, dan tori doi hoi cao trong bo tri chung cac cum truyen l\rc 
theo ket cau nay: ching han nhu bo tri kherp truy&n luc trong mam xoay. 

Khi xem xet vS phuang dien on djnh: doan xe nay it chiu anh hudng bai 
cac yeu to mat duong va su dung. Neu trong truang horp: cac banh cau thu 
ba bi truort ngang hay bi phanh bo cung, cac banh xe chu dQng (cau giua cua 
doan xe) se quay tron nhieu han, co the nhanh mai mon lop, nhung dam bao 
t6t ve phuang dien on dinh. 

Sa do c: 

B6 tri than sau co cau chu dQng, dQng ca nim sau cau sau. Luc keo 
truyen tai cac banh xe cau sau va day toan b0 xe chuy6n dong. Vai ket ciu 
doan xe bi day bai than sau, nen doi hoi cong suat d0ng ca cao. 

Cdu truac dan huang thong thuang vai ca cdu hinh thang lai 4 khau, ket 
hop vdri ca cau chia dieu khien quay mam xoay noi giua hai than theo tin 
hieu dieu khien cua cau thu nhat. Ca cau mam xoay duQc dieu khien theo 



cAu tap gAm 6 t6 tAi, 6 t6 buyt 


c, dieu khidn thuy l\rc - dien tu. Cau thu ba chu 
r6ng, do vay yeu cau tai trong d&t len ciu Ion. 

iu, khi chuyen dong a che dQ keo hay phanh, 
l mat phSng cua duong, s\r lie ngang nay c6 anh 
dinh doan xe va tuoi thQ lam vife cua xy lanh 
Doan xe khi ch^y tren duong vong, ciu giua hay 
b0 l\ic keo phai truyln qua khop n6i giua hai 
;ang, lam xau ti'nh chat dieu khien 6 to. Dac biet 
6 he so bam khong dong deu hay tron, doan xe 
^g- 

ig voi xe co tai trong tac dung len cau chu dong 
phap tdt nhat de ch6ng lai hien tuong be ngang 
i thuy lire tai khop noi (mam xoay). 

quoc te 

trang thai tinh cua 6 to duorc tinh toan trinh bay 
ban kinh hanh lang quet phia trong R m i n va phfa 
dch thuoc tieu chuan cho doan xe. 



ay vong cua tarn mam xoay (khop noi hai than). 
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R 21 : ban kinh quy dao quay vong cua tam cau thu ba: 

R-21 “ Rmin(HCE) + B/2 

R 12 : ban kinh quy dao quay vong cua tam cau thu hai. 


Hinh 4.97: 
Tieu chuan ECE 
ve cot dgng khi 
quay vong 
cua ket cau o to 
buyt hai thdn 



Cac cong thuc tinh toan: 

R2i=V^-'i ;R A =V*»+'i 






cAu TAP GAM 6 t6 tAi, 6 TO buVt 


Chucmg 4: HZ th6nglAi 


Rmin “ R21- — 

=4 R L-o^«) ! - 1 

; chuydn dpng cua 6 to buyt hai than phai thoa 
man ECE vS tinh co dong trinh bay tren hinh 

a cua doan xe cha nguai hai than la m6t giai 
dpng xdu cua dieu khien thu dong. Gia tri goc 
ket cau hien nay co thk kiem soat bang cac 

g doan xe Ay, niu goc nay Ion hom goc quay 
lh xe dan huong tnrac va sau (Ay > Sv* - hinh 
bao dam nho cac xy lanh thuy luc (tren xe O 
losa C744) hay co ciu t\r dpng phanh cua indm 



iu dong ph\i thupc vao goc be ngang doan xe, 
ania BR 112 A, momen truyen tori banh xe chu 
: toi iru thong qua su chenh If ch s6 vong quay 
tren cau sau cung va banh xe bi dong cau giua, 
6 trucrt banh xe. Neu do trugt cua mQt hay hai 
en chu dong tu dong giam xuong. 


c. Van di dao dpngngl 


Xe co cau true hai kh 
thuang xay ra lie ngang tr^ 
hudng xiu to; tu6i tho Bml 
tien nghi cua 6 to cha ngufri 


Khi chay tren dudng V? 
khau, de xuat hif n dao d§n| 
ngang doan xe con xay ra h| 
khong deu cua luc can lSi# 


tren duong cong gay nen tifil 

Ket cau khop n6i xe b4 
bang nhidu giai phap tien ti| 


B. Cac ket cau dien hit 


a. 6 to buyt hai tMn M 


Tren hinh 4.99 trinh 
cua 6 to buyt hai than Me 



4 . 




dj 


Hinh 4.99: Ket cau cua Hi 


a ) Dodn xe b) Trgng th&i mi 

1. Vdnhtei 

Kr 

2. ThiSt bi do gdc quay 

b: 0 

3. Thin tr&n cua xe 

9. Bit 

4. Xy lanh thuy luc 

10 ?1 

5. Ddn giitm rung 

11. <3 

6. C£m biSn gdc l$ch 

T 
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c. Van de dao dgng ngang dodn xe 

Xe co ciu true hai khau khi chuyen d$ng 6 che do keo hay phanh 
thuang xay ra lie ngang tren mat phing cua duang. Su lac ngang nay c6 anh 
hufrng xau tai tu6i tho lam viec cua cac khop n6i giQa hai khau va giapi tinh 
tien nghi cua 6 to cha nguai. 

Khi chay tren ducmg vong, luc doc phai truyen qua khop n6i giua hai 
khau, de xuit hi?n dao dpng ngang doan xe, lam xau tinh dieu khiln. Lac 
ngang doan xe con xay ra ngay ca khi 6 to chuyen dQng thing du6i tac dong 
khong deu cua luc can l&n va luc bam. DSc bipt nguy hiem khi phanh gap 
tren duong cong gay nen tinh trang gia tang dot bien goc lech doan xe. 


Ket cau khop noi xe buyt hai than ngay nay dang quan tarn, hoan thien 
bing nhieu giai phap tien tien nhim han che cac nhuac diem ke tren. 


B. Cac ket cau dien hinh 


(l 6 to buyt hai than Mercedes O 305 G 

Tren hinh 4.99 trinh bay ket cdu mam xoay va ca cau bao ve dao dong 
cua 6 to buyt hai than Mercedes O 305 G. 


























_ cAu tap gAm 6 t6 tAi, 6 t6 buyt 

hai nua, xoay tren 6 bi v6i duong kinh 600mm. 
han truoc (3) va than sau (10). Tren mam bo tri 
an ly goc quay va goc quay gioi han. Th\rc hien 
ong 4 xy lanh thuy luc (4) thong qua block thuy 
dku (9). 

mh hai cap b6 tri doi xung qua true doc 6 to. Hai 
hien cung day ra hay cung co lai. Tin hieu dieu 
uc hien qua goc quay vanh lai, va cam biin goc 
mam xoay tori gioi han, cac xy lanh thuy lire bi 
lanh lpc dong vai tro la co cau giam rung. 

)ng ngang tac dong len xy lanh thuy lvrc co the 
au giu*a. 

:ania BR 112 A 

la trinh bay, doan xe Scania BR 112 A cung sir 
uay mam xoay, nhirng bo tri them co cau ma sat 
3c quay gioi h^in than xe. 

ay so do nguyen ly dieu khien co cau bao ve dao 
lg 6 to buyt hai than Scania BR 112 A. 

o gom: 

ay va hai c3p xy lanh thuy lire mang nhan hieu 
|uay vdng nho, co cau ma sat co tac dung giam 
long ngang, khi toe do quay vdng Ion, khoa kin 
lanh thuy luc (a). 

lieu dugc dieu khien boi ECU, cac tin hi£u vao 
p chan ga, goc bd ngang doan xe. Neu goc be 
5m, he thing tu dQng gi&m hay ngung cap nhien 

l hi?u dieu khien xac dinh s6 vong quay banh xe 
iu thd ba), va so sanh voi so vong quay cua cau 
ia than tren). Neu sir chenh lfch ngoai khoang 
g cung tu dong giam hay ngung cap nhien lieu 
hien bo cung voi mam xoay bang phanh ma sat 
i sat lam vi?c duai tac dung cua ap luc thuy luc 
mg manh phan duoi doan xe (c, d). 
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Hinh 4.100:1 

cm 

a) Co ciu phanh tronpi 

b) DiSu khiin chi # <g 

c) DiSu khiin chi g 

d) DiSu khiin chi <JQ pi 


c. Doan xe MANNG 

B6 tri chung doan xe 
doan xe cung 6 dang dQng 

Doan xe su dung mSi 
day cap. Thiet bi dieu khi! 
ngang doan xe trinh bay tri 

Thiet bi dang thuy l\rc 
chieu, hai sgi cap thep (5) 
block thuy luc dien tu (8] 
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a) 

b) 

c) 

d) 


Hinh 4.100: Nguyen ly dieu khien c<r cdu bdo v$ 
cua doan xe Scania BR 112 A 


Co ciu phanh tnong mim xoay 
Diiu khiin chi 6$ ding co 
DiSu khiin chi dQ gdc quay t&i gi&i hpn 
Diiu khiin chi dp phanh gip 


1. Ding co 

2. MStm xoay 

3. CiuchudPng 

4. Bin dap phanh 

5. BP diiu khiin tmng tSm 


c. Doan xe MANNG 272 

Bo tri chung doan xe Man NG 272 trinh bay tren hinh 4.101. Ket cau 
doan xe cung a dang dong cor dat phan sau xe, cau sau chu dong, san thip. 

Doan xe su dung mam xoay duac dieu khien bitng mpt xy lanh lire va 
day cap. Thiet bi dieu khien mam xoay, bao ve dao dong va han che goc be 
ngang doan xe trinh bay tren hinh 4.102a. 

Thiet bi dang thuy lire - dien tu bao gom: xy lanh lire (3) co tac dung hai 
chieu, hai sai cap thep (5) noi vai xy lanh luc va mam xoay (hinh 4.102b), 
block thuy lire di£n tu (8), binh chua dau d^ng mang (4 - &c quy ap suat), 





cAu tap gAm 6 t6 tAi, 6 t6 buyt 


nay vanh lai (1), cam bien goc be ngang doan xe 
i han cua goc quay mam xoay (7). 




4.101: Doan xe MANNG 272 


A 




u khien va bao ve 
4NNG272 

\ng c) Quay vdng 
im bi6n gdc 6o&rt xe 
ip th6p mdm 
i m bien vi tri mSm xoay 
ock thuy li/c di$n tCr 


I I 



I 
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Xy lanh thuy luc bat/ 
chat vao mam va noi voi, 
lien kit voi hai nua mam/ 
va than sau cua doan xe, | 
ung se dkh chuySn xy laf 
block di6u khiSn thuy l\ic ] 

Bp dieu khien ECU £ 
quay vanh lai, toe dp 6 tos? 
vi?c tiet luu duorng ddu 
quay, va bo cumg mam xof 
tnrgft ngang cac banh xe si 

ECU tuy thuoc v&o if 
dong chat long trong blo< 
rung dong. Kit cau nay df 
chuyen dong voi toe ca 

d. Thiet bf bao v( H$ 

Thiet bi bao ve dang \ 
trinh bay tren hinh 4.103. 



Hinlt 4.103: Thiet bib 
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Xy lanh thuy lire bit chat tren than truac cua xe. Hai sgi cap thep quan 
chat vao mam va noi vai cac dau xy lanh lire. Mot dau con lai cua sgi cap 
lien ket vcri hai nua mam xoay. Moi nua mam xoay gan vcri phan than truac 
va than sau cua doan xe. Neu nhu hai than quay tuang doi, cac sgi cap tuong 
ung se dich chuyen xy lanh thuy lire va ep dau cua mgt ben xy lanh l\rc qua 
block di6u khien thuy lyre tai khoang ben kia cua xy lanh lure (hinh 4.102c). 

Bg dieu khien ECU nhan tin hi?u vao gom: goc be ngang doan xe, goc 
quay vanh lai, toe do 6 to. Tin hieu ra dieu khien: cac bo van dien tir phuc vu 
vi$c tiet luru duong dau vao xy lanh thuy lure dam bao tranh rung dgng ca cau 
quay, va bo cung mam xoay bang thuy lure. Thiet bi nay co kha n3ng han che 
trugt ngang cac banh xe sau cua doan xe khi quay vong. 

ECU tuy thuoc vao tinh huong yeu cau di6u khien van di^n tu lam em 
dong chit long trong block thuy lure tao nen hieu qua cao trong vi?c giam 
rung dgng. K6t cau nay dam bao sir on dinh lam viec cua doan xe, kd ca khi 
chuyen dong vai toe do cao. 

d. Thiet bf bao v£ Hymer 

Thiet bi bao ve dang thuy lure dien tur cua hang Schenk vai kieu Hymer 
trinh bay tren hinh 4.103. 


H# thdng thuy Igc H? thdng di#n ti> 



Hinh 4.103: Thiet bi bao v<> Hymer 6 to hai than kieu thuy lure di$n tir 
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in ECU (6) gom: goc be ngang doan xe (1), toe do 
iu dQng (3), mure dp ban d^Lp chan ga (4). Tin hieu 
ien tu phuc vu viec mo duong dau vao cac xy lanh 
nh rung lie ca c&u mam quay (7), b6 cung mam 
le mure cung cap nhien lieu cua dong co (qua viec 
;ao ap). He thong cung c&p dau bao gom: bom dau 
dock thuy lire (10). Thiet bi nay cung dam bao cac 
t ngang khi quay vong. He thong lai cho doan xe 
ong “dieu khien thong minh” dang la huomg dugc 
n va hy vong se co cac buac phat trien m^nh me 


5.1. TdNG QUAN 

5.1.1. CONGDVNG ' 

Hq th6ng phanh tren 6 i 
chuyen dQng cua 6 to, vdi cc 

- Giam d£n toe do ho&e 

- Giu xe dung yen tren 
can co sir co m&t cua nguoi f 

Theo tieu chudn ECE R 
goi ten khac nhau tuy theo 
phong, phanh cham dan. 

- Phanh chinh thuongi 
giam toe dQ hodc dung h&n x 

- Phanh do (c6n gQi \k 
khien bing tay nhcr don keo 
dung yen tren duong ddc (kh 

- Phanh du phong: la h 
he thong phanh chinh bj hu 
(phanh tay) thuong dugc thii 

- Ngoai ra tren cac 6 ti 
con dugc trang bi them he 
cham dan, nMm lam giam tfi 

Qua trinh phanh 6 to li< 
can thiet tieu hao dong n£n 
trinh phanh co the chuyen th 

1. nhipt ndng do hipn tu< 

2. dien n&ng do hi£n tug 



Chirorng 5 

H£ TH6NG PHANH 


5.1. TONG QUAN 

5.1.1. CONG DUNG 

He thbng phanh tren 6 to la mpt trong nhung h$ thong dam bao an toan 
chuyen dong cua 6 to, voi cong dung sau: 

- Giam din t6c do hoac dimg hin xe lai khi xe dang chuyen d0ng. 

- Gill xe dung yen tren duong d6c trong khoang thai gian dai ma khong 
cin co su co mat cua nguiri lai xe. 

Theo tieu chuan ECE R-13 (Chau Au) he thong phanh 6 to co the duQC 
goi ten khac nhau tuy theo cong dung: phanh chinh, phanh do, phanh dir 
phong, phanh cham dan. 

- Phanh chinh thuong dugrc dieu khien bang chan dugrc su dimg de 
giam toe do hoac dung hin xe trong khi chuyen dQng. 

- Phanh do (con gQi la phanh tay hay phanh dung) thuong duQC di6u 
khien bang tay nho don keo hoac don xoay, su d\mg de giur xe o trang thai 
dung yen tren duong doc (khong t\r troi) trong thai gian dai. 

- Phanh du phong: la h? thong phanh dung de du phong, phanh xe khi 
he thong phanh chinh b\ hu h6ng. Tren cac 6 to hien nay thiet bj phanh do 
(phanh tay) thuong duQC thiet ke de dim nhiem luon nhi^m v\i nay. 

- Ngoai ra tren cac 6 to co kh6i lucrng Ion, hoat dQng b vung d6i nui 
con duoc trang bi them he th6ng phanh b6 trQ con gQi la h$ thbng phanh 
cham din, nhim lam giam toe do 6 to khi xudng d6c dai lien tuc. 

Qua trinh phanh 6 to lien quan toi su giam t6c dQ chuyin dQng, tuc la 
can thiet tieu hao dong n&ng chuyen dong cua 6 to. Dong n&ng trong qua 
trinh phanh co thd chuyin th^nh: 

1. nhift n&ng do hien tuong ma sat, 

2. dien n3ng do hi$n tuomg cam umg dien tu. 



_ CAU TAP GAM 6 T6 TAl, 6 T0 BUYT 

a tu dong nang sang nhi6t nang thuong g&p horn 
ra cac qua trinh ma sat giua ma phanh (phan 
ong phanh hoac dia phanh (phan quay) trong ca 
h nhiet nang. Nhiet nang nay lam nong cac chi 
a nhiet ra ngoai khdng khi. 

nSng thanh dien nang da xuat hien tu lau vcri cac 
ay nay tren 6 to su dung de tao nen dien nang 
l duorc tich luy bing cac bp tich tru nSng luong 
nang luong khac cua 6 to (tren nguon dong luc 

c 6 to rdt da dang, song chung deu bao g6m cac 

ip hop cac chi tiet dung de truyen nang luong tu 
j cau phanli va dieu khien nang luprng nay trong 
;h phanh xe vcri cac cuong do khac nhau. Tren 6 
dieu khien: true tiep hay gian tiep. 

) la qua trinh tao tin hieu dieu khien, dong thoi 
ang luprng c§n thilt cho hp th6ng phanh de thuc 
ig luong nay co the la nSng luprng co bap cua 
hop giua nang luong co bdp voi cac dang nSng 
dupe goi la trp luc). 

p la qua trinh tao nen tin hieu dieu khien, con 
£n do co cau khac dam nhan. 

3han true tiep tieu hao dong n&ng 6 to trong qua 
g dung cac co cdu phanh dang ma sat (kho ho£c 
lan: quay va khong quay. 

NG PHANH CUA 6 TO TAl, 6 TO BUYT 
h 6 to co the dua tren cac co so khac nhau. 

liem ket cau cua hp thong phanh 
r nang Iwpng dieu khiin ca cau phanh 

tiep nang luong co bip tien hanh dieu khien co 
ket noi co khi voi co cau phanh, ...). 
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- Thuy lire: su dung chit long (diu phanh) co ap suit tiin hanh dieu 
khien cac tarn ma sat cua ca cau phanh. 

- Khi nen: su dung khi nen tac dong vao ket ciu ca cau phanh. 

- Dien tu: sur dving lire can do tir trudng cua dong di6n sinh ra thug hien 
su phanh. 

Phan loai theo kit ciu nhu vay cho phep dat ten cho he thing phanh 
(ching han: he thong phanh ca khi, thuy lire, khi nen, dien tu, ...). 6 to ngay 
nay su dung cac dang ca ban: he thong phanh ca khi, h£ thing phanh thuy 
lire va he thing phanh khi nen. 

b. Theo ctgc diem ket cau dan dgng phanh 

Phan loai theo dac diem kit cau dan dong phanh rat da dang, trong thuc 
ti thuang gap cac dang: 

- Theo phuang phap truyen n&ng luang: 

+ Ca khi, thuy lire, khi nen, dien,... (cac dang n&ng luang doc lap), 
+ Lien hgrp giUa cac dang nang luang tren. 

- Theo phuang phap su dung cac nguon n&ng luang dieu khiin: 

+ True tiip tu nang luomg ca bip cua nguoi lai, phuang phap nay 
thuang gap voi phanh tay va he thong phanh mot si it 6 to con. 

+ Co ho trgr n^ng lugmg ding thai vdi n^ng luang ca bip cua 
nguoi lai, dugc goi la h? thong dan dgng co trg l\rc (tuy thuoc 
vao nguon nang luang trg lire hinh thanh ten goi hoan chinh). 
Phan Ion cac xe ngay nay su dung phuang phap nay. 

+ Gian tiep dieu khien qua cac ca cau dieu khien tir nguai lai, cac 
nguon nang lugng cua xe thuc hien dan dong dieq khiin (he 
thong din dong khi nen, dien). 

Cac loai dan dong phanh dung tren 6 to hien nay: 

- Din dgng phanh ca khi bao gom: din dong don (blng cac don 
noi), din ddng cap (blng day cap nam trong vo bgc). 

- Din ddng phanh thuy luc: su dung truyen dgng thuy tinh noi lien 
tu ca ciu diiu khiin tai xy lanh banh xe, thuc hien dieu khiin cac 
bo phan tao ma sat trong ca ciu phanh. 



CAU TAP GAM 6 TO TAl, 6 TO BUYT 


Len: sir d\ing truyen dQng khi nen noi lien tir ca 
li phanh banh xe, thuc hi$n didu khien cac bQ 
ca cau phanh. Ca c&u diSu khien dam nh^n vai 
dr cac van khi nen, hay dong mo cac dudmg khi 
tiiln dong cdp khi nen cho bhu phanh banh xe. 

len - thuy luc: su dung truydn d§ng khi nen - 
r c&u di6u khien tori xy lanh banh xe, thuc hi$n 
in t^o ma sat trong ca cau phanh. Ca cau dieu 
► dieu khien dong ma cac van khi nen. 

en - di$n: su d\mg truyen dQng khi nen n6i lidn 
oi b&u phanh banh xe, thuc hi$n didu khidn cac 
ng ca cau phanh, su dung truydn dQng di$n, qua 
ong ma cac van khi nen, hay tao tin hi$u dieu 
i cho bdu phanh banh xe. 

tfgp phanh 

eu khien thuc hi£n nhdr sue manh ca bip cua 
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u d\mg do chenh ap giua ngu6n chan khong va 
n&ng luomg ho tra cho tac dung cua ngudri lai, 
m viQc cua ngudri lai. Ngu6n chan kh6ng co the 
thanh do chan khong sau hong khuyech tan cua 
<£ng chd hoa khi), hay nhdr may hut chan khong 
; ca phun xang, dong ca diezel). 

tig n8ng luomg ho tra tvr may nen khi, tao nen ap 
; vimg 0,5 ddn 0,8 MPa. 

at cao: su d\mg nSng luomg ho tra tir bam thuy 
iy luc n&m trong vung 5 den 7,5 MPa. 

l kd tren duac su dung tren cac loai 6 to va tom 

phanh thuy l\rc, cung voi cac thidt bi tra l\rc 
:u “Cdu tao gam xe con” Nha xuat ban GTVT 

inh bay cac n$i dung: dan dQng phanh khi nen 
thuy luc dimg cho 6 to tai, 6 to buyt, do&n xe. 


Hq th6ng phanh cua 
dang duac quan tam d$c 
cac kdt c&u mdi ngay nay 

- Dam bao do nh^y 

- Nang cao hi$u qu 

dieu khien tai cac ca 
A 1 

- Dam bao sir phan 


trang thai phanh cua. 


Nang cao d§ tin c$yi 
khi ngudri lai sir dyiU 


Can chu y vdri cac vi dj 

Hq thong phanh trenfll 
He thong phanh tren mQta 
dieu khien b&ng khi ndn. r>J 

'■i 

- Theo s6 luong ddng 
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Bang 5.1: Cac loai dan dgng phanh va cac dying try lure dung tren 6 to 


Lo9i ddn d$ng phanh 

Tra Itfc 

Thu»dmg su* dyng & 

Ca khf: 

+ Ddn 
+ Cap 

Khdng 

Phanh tay 

Thuy luc 

+ Khdng trg luc 
+ Chan khdng 
+ Khf n6n 

+ Thuy luc dp sucit cao 

Phanh chan 
+ d td con, 

+ d td tai nhd, 

+ d td buyt nho 

Khf n6n 


Phanh chan 
+ d td tai 
+ d td buyt « 

+ doan xe 

Phanh tay 

Khf n6n - thuy luc 


Phanh chan 
+ dtdtai, 

+ d td buyt 
+ doan xe 

Phanh tay 

Khf n6n - di£n 


Phanh doan xe 


Hg thdng phanh cua 6 to noi chung v& cua 6 to t£i, 6 to buyt, doan xe 
dang duac quan tarn d£c biet. Dan dong phanh cung nim trong khu v\rc nay, 
cac kdt cau mdi ngay nay dang hoan thign theo hudng: 

- Dam bao do nhay can thiet cua h$ thong phanh, 

- Nang cao hieu qua dieu khien trong viec truyen n&ng lu<?mg tir co cau 
dieu khien tdi cac co cau phanh cua 6 to, 

- Dam bao svr phan chia luc phanh ty le vai trgng luang bam cr moi 
trang thai phanh cua 6 to va mgi trang thai cua nen dudng. 

- Nang cao do tin cay cua he thong ke ca khi co hu hong b£t thudng hay 
khi ngudi lai su dung khong dung. 

Can chu y vai cac vi du sau: 

He thong phanh tren xe IFA: he thong phanh thuy l\rc co trg luc khi nen. 
He thong phanh tren mot sd loai xe Hino, Huyndai: h$ thdng phanh thuy luc 
dieu khien bang khi nen. 

- Theo so lugrng dong truyen n&ng luang dieu khien: 













cAu tap gAm 6 t6 tAi, 6 t6 buyt 
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r nay theo tieu chuan quoc te, khong cho phep 
anh chinh (phanh chan). 

p (pho bien dung hipn nay) nh&m tranh su c6 tren 
3ng lam mat kha nang phanh 6 to. 

ong doc lap (dung cho doan xe va xe nhieu cdu). 
hifn h$ thong phanh: 

loan thien theo hudng dam bao chat lugng dieu 
iy co trang bi them cac bp thuc hien dieu chinh 

lanh theo cac loai van ty le (thuong dugc goi la 
h). Cac dang co ban: bo han che ap sudt, bo dieu 
heo cuang do phanh. 

nh xe (ABS - Antilock Braking System), 

) ABS+TRC (Traction Contrrol - didu chinh luc 

chi danh gia chat lirpng phanh 

danh gia chat lugng phanh thuc hien vdi viec 
dung va kh6i lugng toan bo 6 to (ECE R-l 3) 

*&i 

cho nguoi va hanh ly cua ho (den 9 cho ng6i, ke 
toan bo < 3,5 tan, 

m 9 cho ngoi den khoi lugng toan bo < 5 tan), 
m 9 cho ngoi ddn khoi lugng toan bo > 5 tan). 

><3,5 tan, 

► > 3,5 ddn < 12 tan, 

► > 12 tan. 

o cua d to trong doan xe 
to: 

► rcrmooc mot true < 0,75 tan, 

► romooc, ban romooc (> 0,75 den <3,5 tan), 


03 - khoi lugng toanty 
04 - khoi lugng toan ^ 

- Boi vdi dau keo 
Ol - khdi lugng toan ty 
02 - khoi lugng to to 

r ‘ H 

03 - khoi lugng toan ty 
04 - khdi lugng toan ty 

Su dung viec phan lo$ 
cua 6 to (theo bang 5.1), 

5.13. CACYEUCAUCo| 
a. Cdc yeu chu chung 

He thong phanh tren 4 
dong cua no cd anh hudn^ 
vay cac yeu cau luon luon i 

Co the tom tdt yeu c&ni 

- Bam bao hieu qud]| 
quang duong phanh( 

- Qua trinh phanh phi 
nhdm ddp ung tinh 4 


thai hoat dong. 

- Bieu khien nhe nhSi 

• -jj 

phanh phu (phanh taj 


- Hieu qua phanh it tty 

- Co dp tin cay cao, nj 
phanh hu hong thi ty 

- Phanh chinh va phai 
gay anh hudmg xau I 

Trong ket cau toi thieu 
vua dam bao dieu khilntdd 


b. Cac chi tieu danh $ 
Ngay nay cac chi ti$u t 
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03 - kh6i lugrng toan bp rormooc, ban rcrmooc ( > 3,5 den < 10 tin), 

04 - khoi luong toan bo rormooc, ban rormooc ( > 10 tan). 

- B6i vori dau keo la may keo: 

01 - khii lugrng toan b6 cua romooc < 1,5 tin, 

02 - kh6i lugrng toan bo cua rormooc (> 1,5 den <3,5 tan), 

03 - khoi lugrng toan bo cua rormooc (> 3,5 din < 6,0 tan), 

04 - khoi lugmg toan bo cua rormooc ( > 6,0 tin). 

Su dyng viec phan loai theo ECE R-13 dung de kiem tra higu qud phanh 
cua 6 to (theo bang 5.1), va tinh on dinh hudmg chuyen dong khi phanh. 

5.1 3 . CAC YEU CAU CO BAN CUA HE THONG PHANH 

a. Cac yeu cau chung 

He thing phanh tren 6 to la mot he thing quan trpng. Higu qua hoat 
dong cua no c6 anh hucmg Ion den kha nSng an toan, chit lugmg van tai do 
vay cac yeu cau lu6n luon dupe bo sirng va hoan thien. 

Co the tom tit yeu cau bang nhung npi dung chinh sau: 

- Bam bao hieu qui phanh cao: co the dieu khien theo y muon hay co 
quang duong phanh ngin nhit, gia toe cham din cua 6 to cao, 

- Qua trinh phanh phai em diu, s\r thay doi gia tic phanh pMi diu din, 
nhim dap ung tinh dieu khien, tinh on dinh cua 6 to trong mpi trang 
thai hoat dong. 

- Bieu khien nhe nhang, de dang ke ca phanh chinh (phanh chan) va 
phanh phu (phanh tay), 

- Hieu qua phanh it thay doi ke ca khi phanh lien t\ic nhiiu lan, 

- Co do tin cay cao, ngay ca trong truong hpp c6 mpt phan cua hg thong 
phanh hu hong thi he thing van co kha nSng dung 6 to, 

- Phanh chinh va phanh phu co he thong dan dong doc lap va khong 
gay anh hucmg xau lin nhau. 

Trong ket cau toi thieu phai ton tai dong thai phanh chinh va phanh phu 
vua dam bao dieu khien tic dd 6 to vua tao kha nSng tu dung 6 to tren die. 

b. Cac chi tieu ctdnh gia 

Ngay nay cac chi tieu ca ban cua hi^u qua phanh la: 


cAu Tflo gAm 6 t6 tAi, 6 tQ bu^t 
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tuong phanh va gia t6c phanh, 
a phanh va tinh on dinh cua 6 to khi phanh. 
chat luomg 6 to trong khai thac dugc trinh bay 


•id hi?u qua phanh ECE-R13 (phanh cat ctgng ca) 




0 td con 

■sZSESH 

O td t&i 

Ml 

M2 

M3 

N1 

N2 

N3 

80 

60 

60 

80 

60 

60 

v 2 

D,1v+ 

150 

v 2 

°- 15v+ 7^T 

130 

v 2 

0,15v+^- 

130 

50,7 

36,7 

36,7 

61,2 

36,7 

36,7 

5,8 

5,0 

5,0 

500 

700 

700 

0,36s 

0,54s 

0,54s 

80 

60 

60 

70 

50 

40 

si 

2v 2 

0,15v+ 

130 

2v 2 

0,15v+ 

115 

93,3 

64,4 

64,4 

95,7 

54,0 

38,3 

2,9 

2,5 

2,2 

400 

600 

600 


in quang durbmg phanh chi dung de kiem tra chat 
trong dieu kien thvr phanh gap tren cac loai mat 

[ANHCO BANTREN6t6TAIVA6T0 BUYT 

han ca ban dung cho 6 to tai va 6 to buyt la h£ 
hong phanh khi nen va he thong phanh thuy luc 


dieu khien bing khi nen. P 
dat tai true truyen luc dieu 

A. Hf thong phanh tl 

H$ thing phanh thuy 
bo khong qua 8 tin). So < 

hinh 5.1. 

Da s6 cac 6 to tai nhf 
long banh xe, mot so it sir 
loai N1 dung chung ket c k 

Trong tai li£u nay kho 




B. thong phanh khi 

He thong phanh khi i 
nang co khoi lugmg toan b 
nen hai dong dung cho 6 tc 

He thong phanh bao gi 

- Nguon cung cap va 

- Cum dieu khien (b) 

- Co cau chap hanh (i 

- Cac duong 6ng dan 

Ngoai ra tren he thonj 
tuy theo muc do hoan thifi 
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diSu khi£n bing khi nen. He thong phanh tay thu&ng dung la he thong phanh 
dat tai true truyen luc dieu khien true tiep b&ng tay (ca khi). 

A. Hf thong phanh thuy lure 

Hp thong phanh thuy luc thucmg gap tren 6 to tai nhd (kh6i lupng toan 
bo khong qua 8 tan). Sa do ca ban he thdng phanh thuy lvrc trinh bay tren 

hlnh 5.1. 

Da so cac 6 to tai nho su d\ing ca cau phanh dang tang tr6ng dat trong 
long banh xe, mot so it su dung ca cau phanh dTa. MQt s6 6 to tai nho thuoc 
loai N1 dung chvrng ket cau voi cac loai 6 to con (nhu da trinh bay trong [1]). 

Trong tai lieu nay khong trinh bay ve h? thong phanh thuy luc. 

Hlnh 5.1: H? thong 
phanh thuy lire 

cua 6 to tai nho 

1. Bin 6$p phanh 

2. B0 tn? lye phanh 

3. Xy lanh chtnh 

4. Blnh chCra dAu 

5. Ccr cAu phanh tnr&c 

6. BO <JiAu chlnh 

7. Co cAu phanh sau 



B. Hf thong phanh khi nen 

He thong phanh khi nen thucmg gap tren 6 to tai, 6 to buyt loai vua, 
nang co khoi lugmg toan bp Ion han 7 tan. Sa d6 ca ban hp thong phanh khi 
nen hai dong dung cho 6 to tai trinh bay tren hlnh 5.2. 

He thong phanh bao gom cac phan chinh sau: 

- Nguon cung cap va binh chua khi du tru (a), 

- Cum dieu khien (b), 

- Ca cau chap hanh (c), 

- Cac duong 6ng dan khi (d). 

Ngoai ra tren he th6ng phanh khi nen con co cac thiet bj khac kem theo 
tuy theo mure do hoan thien cua 6 to. 



cAu TAP gAm 6 t6 tAi, 6 T6 BU*T 


4 5 



S(Y do h? thong phanh khi nen cor ban 


ly lire - khi nen 

: - khi nen thuong gap tren 6 to tai, 6 to buyt loai 
5 tan tro len). So do co ban he thong phanh thuy 
)ay tren hinh 5.3. 



m cac co cau phanh tnroc va sau (d) giong nhu 
cac cum nguon ciing cap va binh chua (a), cum 
In he th6ng phanh khi nen. Phin khac la bo xy 

y dung chat long dieu khien co cau phanh thong 
thong phanh thuy lire, vi?c tao ap lire cho chat 
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long nhor he thong cung clp khi nen qua van phan ph6i va xy lanh khi nen. 
Do vay he thdng phanh dugc gQi la “he thdng phanh thuy l\rc dieu khien 
bang khi nen”. 

He thong nay cho phep co cac uu di6m chung cua ca hg thong khi nen 
va he thong thuy l\rc. 

D. Phanh tay 

Phanh tay tren 6 to tai va 6 to buyt duoc bo tri theo hai phuong phap: 
dung ca cau phanh bo trl tren true truyen, phanh tay co chung ca cau phanh 
vai phanh chan. 

Phanh tay bo tri tren true truyen vai cac chi tiet dan d<?ng rieng bi<?t dugre 
dung vai nhieu loai he thong phanh chlnh khac nhau. 

Phanh tay b6 trl co ca cau phanh chung vai phanh chan cac phan din 
dong dieu khien rieng biet dugc bo tri: 

- cho he thong phanh chan thuy luc vai 6 to tai nho, 6 to buyt nho, (da 
trinh bay trong tai lieu [1], 

- cho hg thong phanh khi nen co bau phanh tlch n&ng (s6 dugc trinh 
bay sau). 

• Trong cac tieu chuan quoc te doi hoi phanh tay phai co bo phan dieu 
khidn va dan dong rieng re vai phanh chlnh, con ca cau phanh khong nhlt 
thiet bo trl rieng. 

Ket cau ca ban cua phanh tay bo tri ca cau phanh sau hop so chlnh 
(phanh true truyen) dugc trinh bay tren hinh 5.4. 




t , uu uau fjuaiifi tay 

2. D&y c6p diSu khiin 


3. Cdn k6o 

4. HQp s6 chlnh 



cAu tap gAm 6 t6 tAi, 6 t6 buyt 
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a) Dung v&i he th6na phanh thuv Ilk 

it 



1. Ddi xuncj qua tryc 
chung mQt xy lanh 



2. 06 i xurfg qua t&m 
hai xy lanh 



3. 06i xCm£ qua tryc 
k6p, hai xy lanh 




6. D6i xung, 
cam Acsimet 



7. Ddi xung, 
cam Cycloit 



8. B6i xung, 
ran 6ai 6c 


c) Puna v&i phanh tav 



Hlnh 5.5: Cdc dang chinh cua ccrcau phanh tang trong 






_ cAu tap gAm 6 t6 tAi, 6 t6 buyt 

t xy lanh (servo), lien ket giua hai guoc phanh tai 
qua phanh cao va thuqc loai tu cucmg hoa luc 
luang sir dung tren 6 to tai nho va vira voi luc dieu 

xy lanh (duo-servo), lien ket giua hai guoc phanh 
Hifu qua phanh rat cao va tu cucmg hoa luc dieu 
en 6 to tai nho va vua voi luc dieu khien tren ban 


hi nen 

v 

ri cam quay va guoc phanh doi xung qua true, dich 
ih khi cam lam viec nhu nhau. Loai nay duqc su 
ti 6 to tai, 6 to buyt vira, Ion, co cau phanh cua ban 

en, bo tri cam quay va guoc phanh doi xung qua 
guoc phanh khi cam lam viec Ion. Loai nay duqc 
>ai 6 to tai, 6 to buyt vua. Ion. 

r dung ket cau ren dai 6c bien chuyen dong quay 
tong tinh ti4n cua cac g6i d6 day gu6c phanh. K6t 
ce chuyen dung. 


ig tu nhu tren he thong phanh khi nen, nhung dieu 
lien ket don cho 6 to tai 6 to buyt vira, Ion. 

don lien dong giura hai guoc phanh, tao kha nang 
Ket cau cho phep nho gon va luc phanh tao lorn. 
6 to tai, 6 to bu>1 vira va Ion, bo tri sau hop so 

:am day chem, thuong gap a 6 to loai nho, vira. 

i (8) dung voi he thong phanh tay bang khi nen, 
voi he thong dieu khien khi nen, khoang each tir vi 
i toi ca cau phanh Ion. 

tia 

a duqc phan chia phu thuoc vao: 
ma sat: kho, uot, 


Chirame 5: HE THdNG PHAW: 


- so luomg dia mi 
vai cac sa do chinh oi 


a. Phanh dlacdgim 

Loai nay sir dung m 
truac day, ngay nay.it di^ 

b. Phanh diacogidj 

Phanh dia sir dyng 
tdt ca ede loai 6 to. Pit 
khi nen, ranh nghieng (c 



c. Phanh nhieu i 

Phanh nhieu dia 
hay xe chuyen dyng 
khi, dien tir. 


Ngoai ra do d$c 
chinh: 


- dieu chinh tir benj 

- Phanh chan ket 

Ket cau cua phanh A 
thien han nhieu. 
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- so lupng dia ma sat: mot dia, nhieu dia, 

vai cac so do chinh nhu tren hinh 5.6. 

a. Phanh dia co gia co dinh 

Loai nay su dung hai pittong dieu khien tren 6 to tai va 6 to buyt loai 
truac day, ngay nay it dung. 

b. Phanh dia co gia di tricot 

Phanh dia su dung mot pittong dieu khien tren 6 to tai thudng gap cho 
tat ca cac loai 6 to. Pittong di truort dupe dieu khidn nhd he thong thuy luc, 
khi nen, ranh nghieng (ca khi - phanh tay). 



a) Gid c6 djnh 


b) Gia di truxyt 


c) Nhieu dia 


Hinh 5.6: Cdc dartg chinh cocau phanh dia 


c. Phanh nhieu dia 

Phanh nhieu dia ma sat trong dau dupe su dung tren cac loai xe tai Ion 
hay xe chuyen dung voi he thong dieu khien da dang: thuy lyc khi nen, ca 
khi, dien tu. 

Ngoai ra do dac diem lam viec con dupe phan loai theo tinh chat dieu 
chinh: 

- dieu chinh tir ben ngoai, theo dinh ky, tu dong dieu chinh. 

- Phanh chan kit hop vai phanh tay (chung ca cau phanh) ... 

Ket cau cua phanh dia ngay nay rat da dang, cac chuc nSng dupe hoan 
thien hon nhieu. 


_ cAu tap gAm 6 t6 tAi, 616 buyt 

it cau dugre trinh bay trong cac co cau phanh cu 

it dung trong hop s6 tu d$ng cua 6 t6 va phanh 
>ng 6 to it gap cac loai phanh dai vdi nhiem vu 
ua he thong phanh. 

la co* cau phanh 

co nhung yeu cau cao ve hieu qua phanh, tinh on 
:ign lam viec. Ngoai cac yeu cau chung cua hg 
cau rieng bigt. Cac yeu cau cua co cau phanh bao 

tao ra momen phanh cao va on dinh trong cac 
phanh gap, phanh tren doc dai .. 

c dung vao co cau phanh nho, 

the d&t trong long banh xe, dam bao kha nang lan 
mg phanh, 

thoat nhigt tot, he so ma sat on dinh khi nhiet do 

mon t6t, de dang hieu chinh, thay the cac chi tiet 
i su dung, va dugrc svra chua dinh ky, 

smg vat lieu ma sat co nguon goc tu ami^ng. Day 
g cdc giai phap bao ve moi truong hien nay. 

u phanh tren 6 to vira va Ion da gon hem va cho 
thoat nhiet cho co c§u phanh khi d$t trong long 
ig ke dugre chu y nhieu nhat la kha nang chong 
dinh cua vat lieu ma sat. Tuy nhien van de nay 
tao cua cac nha san xuat, it duoc cong bo. 

PHANH CUA PHANH CHAN 

ig cho phep tao nen kha n&ng tao ma sat tren be 
m, doi hoi vat li?u ma sat khong cao. Ket cau co 
gian, duoc dung rat ph6 bien cho cac loai 6 to: 
in romooc. 


Chirorns 5: HE THdNG PHANH 1 


a. Ca cau phanh trim 

1) Co cau phanh truac dfl 

Co cau phanh d phij 
ket cau gidng nhau, nhi 
bo tri doi xung qua tr\ic, 


Cac thong s6 kich thu| 


Cocdu 


phanh 

trong (mm) 1 

Trudc 


Sau 

406,4 1 


Co cau phanh trade i 

Dau tua dudi cua gi^ 
quay tren cac 6ng lot. Di 
day luon bi ep va xy las! 
Guoc phanh duoc cac Idi 
thude nho nhit. Ma pharl 
tan. Gudc phanh duoc tyl 
Cac dau guoc phanh ti lerf 
(7), dam bao cho guoc ph 
tang trdng dugre di6u chirf 
chinh duoc tan chat tren J 


Xy lanh banh xe dugc 
doi xung co tac dung day i 
giua pittong va xy lanh nT 
cao (25 MPa) nhd cau trui 
tri: mot 16 cap dau va mgt 
chup cao su (13) tranh byi. 

Mam phanh duoc ch£; 
dung la gia do cho toan bp. 
mong dap dinh dinh co tacs 
phanh, va gia do chot xoay 


Nguyen ly lam viec c\ 
khong phanh, khi phanh, k 
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a. Co cau phanh tren h$ thong phanh thuy lyre 

1) Co cau phanh trude 6 to tai Hi no 18 tan 

Co cdu phanh a phia truac va sau dung cho 6 to tai Hino GH co so do 
ket cau giong nhau, nhung khac nhau ve kich thu6c. Cau tao co cau phanh 
bo tri d6i xung qua true, nam gon trong long banh xe. 

Cac thong so kich thuac cua hai ca cau phanh tren 6 to tai GH nhu sau: 



Tru'd’C 

406,4 

Sau 

406,4 


127 

426 

203 

426 


Co cau phanh truac 6 to tai Hino 18 tan (hinh 5.7) 

Bau tua duoi cua guoc phanh (16) dat tren chot trp tran (20), co the 
quay tren cac ong lot. Bau tren cua guoc phanh tua tren chot d&y (4). Chot 
day luon bi ep va xy lanh thuy luc boi 16 xo hoi vi (14) cua guoc phanh. 
Gu6c phanh dugre cac 16 xo hoi vi (14) kep chat giu cho 2 md phanh 6 kich 
thuac nho nhat. Ma phanh (15) dugc tan tren be mat guoc phanh bdng dinh 
tan. Guoc phanh dugc tua vao mam phanh thong qua cam dieu chinh (18) 
Cac dau guoc phanh ti len cac ranh cua chot day (4) trong xy lanh banh xe 
(7), dam bao cho guoc phanh khong bj xe djeh. Khe h6 giua ma phanh va 
tang trong dugc dieu chinh bang each xoay cam dieu chinh (18). Cam dieu 
chinh dugc tan chdt tren chot xoay co dau vuong nam ngoai mam phanh. 

Xy lanh banh xe dugc lap c6 dinh tren mam phanh. Hai pittong (8) lap 
doi xung co tac dung day ma phanh ep sat vao tang tr6ng khi phanh. Bao kin 
giua pittong va xy lanh nho phot dau (10). Phot cho phep bao kin a ap suat 
cao (25 MPa) nho cdu true ranh chua tren pittong. Tren than xy lanh co b6 
tri: mot lo cap dau va mgt 16 bit oc xa khi (12). Bau ngoai cua ong xa khi co 
chup cao su (13) tranh bui ban cho lo thoat. 

Mam phanh dugc che tao tir hai phan: phan trong due bang thep co tac 
dung la gia da cho toan bo ca cau phanh, phan ngoai (1) che tao bang thep la 
mong dap dinh dinh co tac dung bao kin. Phan trong lien ket chat vai xy lanh 
phanh, va gia da chot xoay cua guoc phanh. 

Nguyen ly lam viec cua ca cau phanh dugc chia lam cac trang thai: khi 
khong phanh, khi phanh, khi bo ban dap phanh (thoi phanh). 














cAu tap gAm 6 t6 tAi, 6 t6 buyt 


Chu-oms 5: HE th6ng pi 



22 1 21 20 19 


i phanh trir&c xe tdi Hino GH 17,5 tan 
\nh 13. Chtjp bao kin 19. Vdng khod chdt 

ng trdi 14. L6 xo h6i vj 20. Chdt du&i 

7 <30/77 15. Md phanh 21. Miing him 

> bao kin 16. Gudc phanh 22. D$m hSm 

o 17. Chdth&m A. ChiSu quay tidn 

d khi 18. Cam diSu chlnh B. ChiSu quay cam 

au khong dugc cip vao trong xy lanh banh xe tu 
dien day vao trong xy lanh banh xe a ap suat rat 
icm khi quyen bang chieu cao cot ap dau tu binh 
nh banh xe). Lo xo hoi vi (14) co nhiem vu keo 
o tarn banh xe. Cac banh xe dugc l£n trem, hien 
ihanh khong xay ra. 

l co the chia thanh hai giai doan nho: 

nh sat vao tang trong: dau dugc noi thong vdi 
h. Tai xy lanh chinh the tich din din bi thu hep 


Mm. 



(do ket qua cua viec di 
banh xe. Tai xy lanh 
phanh tien sat vao tang 
dich chuyen tiip. Luc ma 
tang trong. 

Giai doan tang nhanh 
tuc di chuyen lam cho khbj 
pittong khong c6n kh& r & 
va tang nhanh ap suat (ttStl 
phanh ty chat vao tang trdifl 
nhanh toe do, thuc hipn cftjl 
ket thuc khi thoi dap phi 

+ Khi thoi phanh, l(t$ 
ap suat cao, cimg vdi l\rc 
Nhu vay trong xy lanh b; 
lanh chinh md thong ve bi 
ma phanh trd lai vi tri kb 
ma sat. 


Qua trinh phanh tir tirh 
dap phanh. Khi phanh dpt if 
banh xe len tdi ap suit t6i W 
vdi su cham che tac dung 1 
phanh tdi gia tri max chi x&y 

Cong viec dieu chinh kl ; 
cam dieu chinh nam ngoai pf 

Ket cau co cau phanh s; 
khac ve kich thude, con lai 
thuoc, da trinh bay trong tai ! 

Mot so diem khac cua cj 


- Khong dung co cau 
mot co cau diiu chib 

- Mam phanh che tao 
phanh chic chin, phf 

- Guoc phanh chi tao t 
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(do kit qua cua viec di chuyen ban dap phanh), dau duac day tai cac xy lanh 
banh xe. Tai xy lanh banh xe dau day cac pittong dich chuyen. Cac ma 
phanh tien sat vao tang trong (phan quay cua banh xe) va bi giu lai khong 
dich chuyen tiip. Luc ma sat xuat hien tai cho tiep xuc cua ma phanh vai 
tang trong. 

Giai doan tang nhanh lire ma sat va phanh banh xe: Ban dap phanh tiep 
tuc di chuyen lam cho khoang kin cua xy lanh chinh tiep tuc bi thu nho, do 
pittong khong con kha nang dich chuyen trong xy lanh banh xe, dau bi nen 
va tang nhanh ap suat (tuc la t&ng luc tac dung vao dau guoc phanh), ma 
phanh ty chat vao tang tring. Luc ma sat t&ng theo giu cho tang trdng giam 
nhanh t6c do, thuc hien qua trinh phanh phin quay cua banh xe. Qua trinh 
ket thuc khi thoi dap phanh. 

+ Khi thoi phanh, luc ban dap khong con, dau trong xy lanh banh xe co 
ap suat cao, cimg voi luc ep cua 16 xo hoi vi day dau tra ve xy lanh chinh. 
Nhu vay trong xy lanh banh xe co su giam nhanh ap suat do buong kin xy 
lanh chinh mo thong ve binh chua dau (ap suat bang ap suat khi quyen). Cac 
ma phanh tra lai vi tri khong phanh, banh xe khong chiu tac dung cua luc 
ma sat. 

Qua trinh phanh til tir hay dot ngot phu thuoc vao l\rc tac dung len ban 
dap phanh. Khi phanh dot ngot, qua trinh tang ap suat trong xy lanh phanh 
banh xe len tai ap suat toi da chi nam trong khoang 0,001 din 0,002 s. Cung 
vai su cham che tac dung trong toan bo h? thong, qua trinh t^ng momen 
phanh tai gia tri max chi xay ra trong khoang 0,3 den 0,5 s. 

Cong viec dieu chinh khe ha th\rc hien bang tay, thong qua ca cau xoay 
cam dieu chinh nkm ngoai phia sau mam phanh. 

Ket cau ca cau phanh sau cua 6 to tai Hino 17,5 tin cung tuong tu, chi 
khac ve kich thuac, con lai giong vai cac loai ket cau ca cau phanh quen 
thuoc, da trinh bay trong tai lieu [1]. 

Mot so diem khac cua ca cau phanh truac va sau: 

- Khong dung ca cau dieu chinh chot quay cua guoc, tren guoc chi co 
mot ca cau dieu chinh ma phanh a gan giua, sat vi phia tren. 

- Mam phanh che tao tir thep due, co khong gian bo tri gia d& chit 
phanh chic chan, phin phia ngoai dung thep la tao tarn che bui. 

- Guoc phanh che tao day va co nhieu gan tang cung. 



cAu TAP gAm 6 Tfl tAi, 6 t6 buyt 


Chit cm 2 5: h£ th6ng 


*uoc phanh che tao tu hai nua bang nhau va kich 
ih bang nhau. 

em tra khe ha ma phanh tang trong. 

15 mm cho phep van hanh vori khoang 80 -4-100 

7 6 to tai Hino 14 tan 

j d\mg h? thong phanh thuy l\rc dieu khien bang 
2 MPa (cac loai xe tai nho va 6 to con su dung ap 
6 -s-10 MPa). 6 to can ket cau co c&u phanh nho 
xe vai khoang rong khong gian thoat nhift, thich 
at cao. 

iinh 5.8) dang tang trong doi xung nhau qua tarn 
nh thuy luc dieu khien cac guoc phanh tren mot 



7. Ldxohdivj 13.Vdnh ch&n bpi 

8. D$m gi& gu6c phanh 15. Ch6t Ct&y 

9. Dai 6c khda 17.0c xd khi 

10. V6 xy lanh 18.0&U xi khi 

i h 11.JoSng bao kin 19.0c hSm 

12.Pitt6ng 
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Bdu tira duoi cua gu6c phanh (4) c6 hinh dang cong, do do guoc phanh 
co kha nang tu lira khi di chuyen, dam bao cho cac ma phanh tiep xuc va 
mon deu trong qua trinh su dung. Guoc phanh dugc cac 16 xo hoi vi (7) kep 
chat giu cho 2 ma phanh a kich thuac nho nh&t. Ma phanh (3) dugc tan tren 
be mat guoc phanh bang dinh tan. Guoc phanh dugc dinh vi tren mam phanh 
bang cac dem (8) va dai oc (9). Ca ciu dinh vi co the chay tren mot ranh tron 
co kich thuac lan han duomg kinh cua dai oc (9), cua ranh la mot cung tron, 
co tarn la dau t\ra cua guoc phanh, ban kinh bang khoang each tu dau tyra den 
dai oc (9). Cac dau guoc phanh ti len cac ranh cua chot day (15) trong xy 
lanh cong tac dam bao cho guoc phanh khong bi xe dich. Vanh rang (5), 
dung de dieu chinh khe ha giua ma phanh va tang trong, co hinh dang hoa 
khe, tren ranh co mot lay khoa dan hoi chong tg xoay. Khe ha giua ma 
phanh va tang trong dugc dieu chinh bang each xoay vanh rang (5), thong 
qua ca cau ecu bulong, day ma phanh ep sat vao tang trong cho den khi 
khong xoay dugc nua se xoay ngugc lai khoang 2 ranh (nhan biet nhor tieng 
dong cua lay khoa dan hoi ti tren vanh rang). 

+ Khi khong phanh, duai tac dung cua cac 16 xo hoi vi, cac ma phanh 
dugc giu chat khong cho bung ve phia tr6ng phanh. 

+ Khi phanh: ap suat dau trong xy lanh tang, tao ap luc tren pittong day 
guoc phanh ap sat vao trong phanh. Khi cac ma phanh da tiep xuc voi trong 
phanh, ap luc dau tang cao, tang nhanh luc ma sat giura ma phanh va tang 
trong, banh xe bi ham lai. 

+ Khi thoi phanh: lgc ban dap khong con, 16 xo (7) keo cac guoc phanh 
tra lai vi tri ban dau, dku dugc ep tra ve xy lanh chinh, giua ma phanh va 
tr6ng phanh co khe ha va qua trinh phanh ket thuc. 

Do ca cau phanh bo tri doi xung qua tam nen khi xe chuyen dong tien, 
ca 2 ma phanh deu la ma xiet, dat hieu qua phanh cao. Guoc phanh truac va 
guoc phanh sau lam viec nhu nhau nen 2 ma phanh mon deu trong qua trinh 
su dung. 

Khi xe lui, cac guoc phanh lam vi$c ngugc chieu luc dieu khien nen 
hieu qua phanh se giam di dang ke, so voi khi xe tien. Tuy nhien khi xe lui 
van toe thuomg nho, do do van dam bao mo men phanh can thiet. 

3) Ca cau phanh sau 6 to tai Hino 14 tan (hinh 5.9) 

Ca cau phanh sau cung co duang kinh tang trong 400 mm. 



_ cAu TAP gAm 6 t6 tAi, 6 t6 buyt 

nh tren cau sau Ion han cau truac nen cau tao ca 
oi xung kep qua true, ca cau con dirge goi la ca 
xy Ianh banh xe co hai pittong (6), (17) d&t len 
. So sanh mot so kfch thuoc tren bang. Buong 
i cho ca hai xy lanh (3). 



be bpi 9. 6c hSm 13. L6 kiim tra khe h& 

tr&i 10. Acxikhf 14. D$m gift gu6c phanh 

laokin 11. OSuxikhi 15. Dai 6c 

mh 12. M^m phanh 16. Ldxohdivj 

17. PittOng phii 


a xy lanh phanh banh xe gan lien vai su tang ap 
inh xe. 

ca cau phanh sau nay mo ta nhir sau: 

ji tac d\mg cua cac 16 xo hoi vi, ma phanh giai 
on. 


Churns 5: h£ th6ng phanh 


. ' , * 

Giai doan ddu: Su day4 

\uc can cua 16 xo boi vi, ne 
va guoc phanh djeh c huyenJ 
ma sat tiep tuyen vai cac bl 
keo ma phanh chay theo td 
chieu quay cua tang trdng) I 
co ga lan han duang kinh ff 
tua cung cua guoc phanh. Qt 
va chi chiu tac dong cua 
guoc phanh (tinh theo chid 

Giai doan sau: ban 
tang cao dan tori hai xy 1 
ap lire tang din. Cac pittofi 
tang ap lire dat len tang tr6 
quay), thuc hien phanh vai 

Do lire phanh tac dung] 
ma phanh va tang trong tang 
vai mot dau guoc phanh. Spj 
phanh a giai doan dau vi H 
chuyen hai chieu, do vay gib 

+ Khi thoi phanh ca ci 
thuoc khac. 

Vai tac dung lire diiu kt 
phanh co sir mai mon theo d 
cao ap lire nen tie dp mai m 
hoi vi can co do cung lorn, 
phanh. 

Ket cau ca cau phanh n] 
guoc phanh co djnh mot dau. 
sat (tuc la on dinh momen ph 

Viec kiim tra khe ha gii 
thuac la vao lo (13). Khe ha 
tren cua ma phanh 30 mm ba 
mm bing 0,12 mm. 
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Giai doan dau: Su day dau tori xy lanh banh xe bi can tro boi viec thang 
lire can cua 16 xo hoi vi, nen ap suat dau tang nhe, day cac pittong (6), (17) 
va guoc phanh djeh chuyen. Ma phanh ap sat vao tang trong va xuat hien luc 
ma sat tiep tuyen vcri cac be mat ma sat. Luc ma sat (tuy nho) co xu huong 
keo ma phanh chay theo tang trong, day dau cuoi cua guoc phanh (tinh theo 
chieu quay cua tang trong) ty sat va pittong tuong ung. Tren pittong cau tao 
co go Ion hon duomg kinh trong cua xy lanh, do vay co the coi day la diem 
tua cung cua guoc phanh. Guoc phanh khong con kha n&ng dich chuyen tiep 
va chi chiu tac dpng cua luc dieu khien (tu pittong) dSt 6 xy lanh dlu tren 
guoc phanh (tinh theo chieu quay cua tang trdng). 

Giai doan sau: ban dap phanh tiep tuc di chuyen, ap suat dau tiep tuc 
tSng cao dan toi hai xy lanh va day ca bon xy lanh nim trong hai xy lanh vai 
ap luc tang dan. Cac pittong dich chuyen dong thori tac dung len guoc phanh 
tSng ap luc dat len tang trong, luc ma sat cung tang cao giu: banh xe lai (phan 
quay), thuc hien phanh voi hieu qua cao. 


Do luc phanh tac dung len ca hai dau cua guoc phanh hen ap luc giua 
ma phanh va tang trong tang len Ion hon so voi truong hop luc tac dung chi 
voi mot dau guoc phanh. Su dich chuyen nho cua guoc phanh trong qua trinh 
phanh a giai doan dau ve hai phia, mang lai hinh tuong guoc phanh dich 
chuyen hai chieu, do vay gin lien voi khai niem guoc phanh bi “bori”. 

+ Khi thoi phanh co ciu phanh hoat dong tuong t\r nhu ket ciu quen 
thuoc khac. 


Voi tac dung luc dieu khien 6 hai dau guoc phanh doi xung nen cac m& 
phanh co su mai mon theo chieu dai guoc phanh deu, dong thoi do viec tang 
cao ap luc nen tdc dQ mai mon ma phanh cung nhanh hon. Mat khac 16 xo 
hoi vi can co do cumg Ion, dam bao kha n&ng co dinh guoc phanh khi khong 
phanh. 

Ket cau co cau phanh nhu the cho hieu qua phanh cao hon so voi loai 
guoc phanh co dinh mot dau. nhung kem theo do la kha ning on dinh luc ma 
sat (tuc la on dinh momen phanh) cung kem hon. 

Vi?c kiem tra khe ho giua ma phanh va tang trong, duoc thuc hien dua 
thuoc la vao lo (13). Khe ho gifta ma phanh va tr6ng phanh 6 vi tri each diu 
tren cua ma phanh 30 mm bang 0,25 mm va each dau duoi cua ma phanh 25 
mm bing 0,12 mm. 




CAU TAP gAm 6 t6 tAi, 6 T6 buyt 
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* thong phanh khi nen 

l dung vai cac loai bau phanh banh xe khac nhau. 

> tai Huvndai 

yt, dau keo cua hang Huyndai su dung ket cau h? 
c co cau phanh co dang nhu tren hinh 5.10. Cau 
xe dang mang dan gian. 

toi xung qua true, vai diem tua duoi cua guoc 
l. De t^ng d0 cung vung cho diem tua duoi, gia 
ai goi da, tren hai goi da nay cac true quay cua 
a chiu tai. Tren guoc sir dung cac tarn ma phanh 
tan. Moi guoc phanh co hai tarn ma phanh day, 
su dung con lan tru (2) giam ma sat khi lan tren 
non dugc ep chat vao tim nha 16 xo hoi vj (1). 
banh xe (tren hinh la trang thai khi da thao tang 



i tao cor cau phanh tric&c d to Huyndai 
5. Chdt hSm 10. Ddn quay 

\6c 6. B$<3& 11. Dim ciu 

7. T/yc quay du&i 12. MSm phanh 

8. B$cd& 13. Biu phanh % 

9. Tryc cam quay 14. True bdnh xe 


ien tryc vai dang cam Cycloit va dugc dan dgng 
a da true cam bo tri tren mam phanh (12 - thuoc 




phin co dinh) dugc boi tn^ 
tri then hoa bat vai ddn K 
quay (10) noi vai bau pha| 

Bdu phanh bit chat tr( 
khi chiu ap lire khi nen. 

+ Khi khong phanh A 
vao trong va khong tiep xM 

+ Khi phanh, khi n& 
chuyen, qua chdt tru diy 
quay day guoc phanh mN 
trong thuc hien phanh. 

+ Khi thoi phanh, b 
16 xo hoi vi guoc phanh 1 

Tren mam phanh co 
trong. Viec dieu chinh d 
tarn true va tao nen vi 
phanh va tang trong 0,2 mt 

Tang trong, khi bi 
toi da cua tang trong khdnj 
mm). Dieu nay giup cho ta 
lai qua nho. 

2) Co cau phanh sau 6 to 


Co ciu phanh sau 6 to 
tren cau truac. 


Bau phanh dugc bo £ 
dung yen, 16 xo tich n&ng' 
xe cua cau xe. Trang thai e 
to; giix xe dung tren doc. 

Bau phanh lam viec nl 

- Mot dong khi thuc 1; 
16 xo tich nang, dam bao ( 
thai khong phanh, banh xe 
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ph&n co dinh) dugc boi trcm bang m6r dinh ky. Dau ngoai cua true cam co bo 
tri then hoa bat vai don quay (10) thong qua co cau true vit banh vit. Don 
quay (10) noi voi bau phanh (13) nha chot tru. 

Bau phanh bat chat tren gia da, cho phep true cua bau phanh di chuyen 
khi chiu ap lire khi nen. 

+ Khi khong phanh duai tac dung cua 16 xo hoi vi (1) keo ma phanh 
vao trong va khong tiep xuc voi tang trong, banh xe dugc lan tran. 

+ Khi phanh, khi nen di vao bau phanh, day true bau phanh dich 
chuyen, qua chdt tru day don (10) quay, lam true cam quay xoay di. Cam 
quay day guoc phanh mo rgng ban kinh tao nen sir ep sat ma phanh vao tang 
tr6ng thuc hien phanh. 

+ Khi thoi phanh, bau phanh khong con khi nen, duori tac dung cua cac 
16 xo hoi vj guoc phanh lai bi 6p ve tarn thuc hien nha phanh. 

Tren mam phanh co hai cura so nho de kiem tra khe ha ma phanh va tang 
trong. Viec dieu chinh dugc tien hanh thong qua viec xoay cam xung quanh 
tarn tr\ic va tao nen vi tri ban dau tuang umg vai khe ha yeu cau cua ma 
phanh va tang trong 0,2 mm. 

Tang trong, khi bi meo qua 0,2 mm, can phai tien tron lai vai giai han 
toi da cua tang trong khong dugc vugt qua 414 mm (kich thuac ban dau 410 
mm). Dieu nay giup cho tang trong khong bi nut khi phanh vi chieu day con 
lai qua nho. 

2) Co cau phanh sau 6 to tai Huvndai 

Ca cau phanh sau 6 to t&i Huyndai (hinh 5.11) co ket cau tuang tu nhu 
tren cau truac. 

Bau phanh dugc bo tri la dang bau phanh tich nSng. 6 trang thai xe 
dung yen, 16 xo tich n&ng day quay true cam (7), thuc hi?n phanh cac banh 
xe cua cau xe. Trang thai nay ca cau phanh dong vai tro nhu phanh tay cua 6 
to; giU xe dung tren doc. 

Bau phanh lam viec nhu mot xy lanh khi nen co hai dong khi cung cdp: 

- Mgt dong khi thuc hien ep 16 xo tich n&ng lai, giai phong tac d\uig cua 
16 xo tich n&ng, dam bao cho don quay nam a vi tri quay true cam ve trang 
thai khong phanh, banh xe lan tron. 


_ cAu TAP GAM 6 T6 tAi, 6 t6 buyt 

zho buong phanh thong qua van phan phoi. Khi 
dua vao bau phanh day don quay (10) quay va 



\u t(io ccf cau phanh sau xe Huyndai 

5. L6 xo hoi vj 9. Chit quay 

6. Gu6cphanh 10. B$cch6tquay 

ng 7. True cam quay 11. Bqc true cam 

8. B$ d& 



Hinh 5.12:0 

1. Ch6t quay J 

2. B$W ' 

3. Mdm phanti r ! 

4. £cu hSm | 

5. MiSngdQm 


1 truac cua 6 to Huyndai la: 

1 Ion han, tuang thich vai tuoi tho ky thuat cua 6 
re phanh cua cau sau yeu cau lorn, 

ich nang de ket hop vai nhiem vu phanh tay. 
Kamaz 

naz (hinh 5.12) c6 ket cau giong nhau vai dang 
g qua true, cam quay dang Cycloit (chu S). DiSm 
zu chinh dugc thong qua true lech tarn. Diem tira 
l&n giam ma sat. 


Hinh 5.13: Dbn 

car cau dieu chi 

2. Vu bom m& 

3. True cua tru 

4. Bidjnhvi > 

5. Ld xoty ■ 

6. BulOng hSiti 

7. Ch6tn6i 

8. €6n quay 

9. B6nh rSng ti 

10. Mi&ng che 6 

11. Bdnhvft 

12. Dinh tdn 

13. Vd 








Chums 5: h£ th6ng phanh 


Tren cor cau phanh truorc lap bau phanh dang mang. Tren cac ca cau 
phanh sau sir dung bau phanh tich nang. Do viec b6 tri co vi sai giua cac cau 
nen tat ca 4 bau phanh sau dku la loai tich nang nhu nhau. 


2 3 4 


6 7 8 9 










_ cAu tap gAm 6 t6 tAi, 6 t6 buyt 

ioi vi nha hai 16 xo: mot b6 tri phia tren va mot 

; 400 mm, chieu rong ma phanh 140 mm. Don 
i dieu chinh vi tri ban dau cua cam. Cau tao the 

hop chuc nang: tao canh tay don quay cho cam 
i, va dong thai la ca cau dieu chinh cam. 

sir dung mot bo truyen true vit banh vit co kha 
ikm thiet lap vi tri noi giua true cam quay vai bau 
vuong de dua “cle” vao dieu chinh. 

) vira co kha nang dinh vi va tao tieng dong khi 
;hinh “tach, tach”. 

nh, dung cho hau het cac co cau phanh khi nen, 

nh khe ha met phanh tans trons 

li Aero Express co bo tri co cau tu dong di6u 
; trong. 

cau phanh lam tang duomg kinh tang trong va 
Bi6u nay dan toi phai dieu chinh lai khe ha cua 
.u khoang thai gian nhat dinh. Sir dieu chinh co 
nh dinh ky, dieu chinh tu dong. So sanh giira hai 
n cho thay hieu qua cua di6u chinh tu dong nhu 

g gian bo tri don noi giua bau phanh va true cam 
ti 5.15). 

tu dong co them gia do co dinh (4). Gia da co 
vai d^m cau, va co kha n&ng xoay tuang doi so 
inh vit (3) che tao cac ranh lorn phan bo deu tren 
gat (6). Nay gat d£t trong ranh dinh hinh cua vo 
quay. 

im trong gioi han chua can dieu chinh, nly gat 
iua than ty sat vao chu vi cua banh vit. 


Chircme S: h$ th6ngphan^ | 


Hinh 5.14: Hifuqudi 
chinh ttr dpng khe h&i 
phanh tang trong 


m 


' 12 ‘ 


ni 


Hinh 5.1M 

1. Vubcrmmd 

2. Ldxo 

3. Cmb6nhvit 

4. Gi6 66 c6 dinh 


Khi phanh vdi khe hd 
goc Ian han gia tri B, d4u 
phanh nay gat k6o theo h 
theo, tuang t\r nhu tac dp 
quay (9) bi xoay di mQt gi 
phanh bi xoay sang vi tri m 
phanh vai tang trdng nh6 

Do tac dyng cua 16 
vao ranh lorn cua banh vit 
khong xoay v6 vi tri ban dai 

Ca cau tu dqng dieu cl 
hanh dieu chinh thu cong. 1 


xo 
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Hi nit 5.15: Don quay va ca cau tudgng dieu chinh 

1. Vu bom mCr 5. NSp cua vd 8. 6 d&tryc vlt 11. MiSng ti/a 

2. Ldxo 6. N§yg$t 9. Ddnquay(Vd) 12. ChdtnSi 

3. Com bdnh vlt 7. Com bye vlt 10. Ld xo 13. D6n ndi 

4. Gid 66 c6 6jnh 

Khi phanh vai khe ha lan (5) qua gioi han, don quay (9) xoay di mot 
goc lan han gia tri B, dau nay gat rai vao ranh lom cua banh vit. Khi nha 
phanh nly gat keo theo banh vit xoay di mpt goc nho, dan dpng true vit xoay 
theo, tuang tu nhu tac dQng dieu khien bang tay. Nha ket cau nhu vay don 
quay (9) bi xoay di mpt goc tuang ung, con cam quay ben trong ca cau 
phanh bi xoay sang vi tri moi, thiet lap lai trang thai khe ha ban dau cua ma 
phanh vai tang trong nho han. 

Do tac dung cua 16 xo (10) ty tren true vit nen chi khi nao nay (6) rai 
vao ranh 16m cua banh vit thi moi keo banh vit xoay di. K6t cau cua nay 
khong xoay ve vi tri ban dau do ket cau cua goc chia tren banh vit giai han. 

Ca cau t\r dpng dieu chinh rdt tipn dung trong sir dung, khong can tidn 
hanh dieu chinh thu cong. Tuy vay khi lap rap, can thiet phai dap phanh tai 



_ cAu tap gAm 6 t6 tAi, 6 t6 buyt 

loi) de nay gat nhm vao vi tri thich hgrp. Hign 
a khong dap phanh ngu$i nhieu lan ca cau phanh 
hieu qua phanh cua ca cau. 

tg dia 

:e tai lan, chung duac bo tri tren 6 to tai nho hay 
• the gSp tren he thong dan dpng phanh thuy luc 
g bang khi nen. 

tren 6 to tai nhe tuong tu nhu 6 to con, xem [1]. 

, sau d to tai nho 

u dung nang luang dieu khien mot phan tu luc 
3han tu nang luang ho trgr (tra luc) cua dong ca: 
thuy luc, do vay da so cac xe tai co tong khoi 
ca cau phanh tang trong hay ca cau phanh dla 
re. 

ca cau phanh dia cua 6 to van tai nho dung cho 
iu, co gia co dinh. 

inh 5.16) su dung 4 xy lanh thuy luc bo tri doi 
l. Do difn tich cua pittong thuy luc Ion, nen ap 
choang 6MPa). Cau truac bj dong bo tri dam cau 
rong moay a. Bo tri dia phanh xa khu vuc 6 bi 
ing truyen nhiet tu dia phanh vao 6 bi, tao dieu 

r. 

lg tiet di0n chtr U, cho phep khong khi thoat tir 
ITa phanh. Banh xe su dung lop khong sam, kich 
khong gian giua dia phanh va long banh xe lan 
i phanh va ha thap trpng tarn xe. Ket cau phanh 
iop ly cho phep hoaf dong or toe do cao (len tai 

co them ca c&u phanh phu dung vori phanh tay 
inh phu dung chung dia phanh, nhung co gia dQr 
n voi cum ma phanh phanh chan, ket ciu dieu 



Chucrns 5: HE th6ng pha nu 


1. Dla phanh 1 

2. Cym xylanh thuy li/c 

3. Viinh b6nh xe 

4. Cym xylanh thuy h/c 

5. Nut xi khdng khl 

6. Ddm cSu 


Hinh 5.16i 



Hinh 5.17: Ccrti 


1. Dla phanh 

2. Cym md phanh tay 


b . C# cau phanh sau 

Tren 6 to buyt Huynd 
dieu khien bing khi nen c 
chuoi chi tiet lSp rap duac 
dang gia di trugrt. 
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1. Dia phanh 

2. Cym xylanh thuy lyc 

3. Vinhbinhxe 

4. Cym xylanh thuy lye 

5. Nut xi khdng khi 

6. D&m cAu 



Hinh 5.16: Or cduphanh trw&c d to tai nhd 



Hinh 5.17: Or cdu phanh v&iphanh tay dieu khien or khi 
tren cdu sau 6 to tai nhd 

1. Dla phanh 3. Bin tryc 3/4 5. Cym xy lanh 7. Vinh binh xe 

2. Cym mi phanh tay 4. Moay a binh xe 6. Mi phanh chin 8. Mi phanh tay 


b. Cor cdu phanh sau 6 to buyt Huyndai 

Tren 6 to buyt Huyndai dung ca cdu phanh sau dang dia vori he thong 
dieu khien bing khi nen co bau phanh tac dong trvrc tiep. Cac hinh chieu, 
chuoi chi tiet lip rap duac trinh bay tren hinh 5.18. Phanh dia co ket ciu 
dang gia di trugrt. 



cAu tao gAm 6 t6 tAi, 6 t6 buyt 


Chitons 5: HE th6ng phanh 
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Cdu tao va nguyen ly lam viec cua ca cau dieu khien ma phanh trinh bay 
tren hinh 5.19. 

Don quay (5) n6i voi dia xoay (16) nho then hoa va bulong xiet. Vanh 
trong cua dia xoay (16) c6 ranh vat chua bi cau (17). DTa (18) lien ket voi 
phin di dong cua cym ma phanh va co ranh vdt chua bi (17). DTa (16) quay 
tai cho, day bi (17) dich chuyen tren r2nh cua dia (18). Bi (17) l£n tren ranh, 
day dia (18) di chuyen doc true. 

Sir phanh xay ra khi co cau khde phuc h4t khe ho ban d^u 8, giup cho 
tdm ma sat trong long banh xe ep sat, sau do la tarn ma sat con lai ep ma 
phanh voi dia phanh. Khi tiep tuc tang ap suat khi nen trong bau phanh, dia 
xoay tao lire day doc true Ion gia tang lye ma sat giOa cac tarn ma phanh, 
thuc hien phanh banh xe. 



Hinh 5.19: Cau tqo va nguyen ly lam vi$c cua car cau dieu khien 

5. Ddn quay 15. Ld xo dia 17. Bi ty 

8. DTa ch$n c6 dfnh 16. DTa xoay 18. DTa di GQng doc 

9. DTa (Xr Idxo 

Ket cau nhu vay dung tren ca cau truoc va ciu sau cua 6 to buyt 
Huyndai tir nam 2000 voi cac loai xe buyt co ABS va ca ABS+ASR. K6t c^u 
cho phep thay the cac loai co cau phanh tang trong ning ne (van thuong 
dung). 

c. Ccf cau phanh sau d to tai l&n 54 tan Komatsu 

Dac diem cua co cau phanh sau xe KOMATSU HD320-3 (hinh 5.20) la 
dang phanh dia va duoc ngam trong dm l^m mdt. Cac dia m6ng tao ra luc 
ma sat trong qua trinh phanh, duoc lap dong tarn voi true quay cua banh xe. 
Cac dia ma sat duoc lap xen ke ke tiep: dia an khop then hoa voi ong trong 
(3), dia £n khop then hoa voi ong ngoai (15). 



CAU TAP GAM 6 T6 TAl, 6 T6 BUYT 



r cau phanh sau 

Komatsu 

11.6 bi 

12. B6n tryc 

13. D&m c&u 

14. PhOt kin diu 

15. Ph&t che biji 

16. PhOt kin d&u 
17.6ng d&n diu 

18. Pittbng 

19. Xylanh 

20. Van thdng-khi Todn cinh b6 tri co cau phanh 



Chircme 5: HE th6ng phanuoI 


Cau tao cua cor c&u j 
dinh. 

+ Phan quay cung bi 
vong lam km.(9) va cdc chi 

+ Phan co dinh: vo cotj 
sat khong quay (5), cymp| 
cac chi tiet khac lien quan,/i 

Trong qua trinh khong! 
Nhi^t nay dugc hap thy bdj 
dong co lam viec, borm 
hoi lai qua ket lam mat va \q 
cau phanh. 

Nguyen ly hoat dpng ca 

- Trang thai phanh: Kh 
he thong dan dong cung clp 
ap suat cao, di den xy lanh 
sang phai va ep sat cac diaji 
chuyen dong quay cac diaplj 

- Khi thoi phanh, ban <1 
din xy lanh khi nen - thuy li 
dan, do do pittong se dugc di 
cac dia phanh ra. Ddu trong 
ve xy lanh phanh thuy lye, j 
trinh phanh ket thuc. 


Do co cau phanh la dang! 
do nhay cao, mo men phanh ! 
cua co cau nho hem cac loai 
tang dien tich cac be mat ma < 

Ngoai ra do co cau phan 
mat bang dau, nen viec thoat 
tin cay Ion. Trong qua trinh la 

Nhugc dilm: Ket cau phi 

Hien nay loai ket cau nay 
va xe may chuyen dung co cat 
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CSu tao cua ca cau phanh chia ra lam 2 phan: quay cung banh xe va co 
dinh. 

+ Phan quay cung banh xe gom: moay or then ngoai (10), cac dia (8), 
vong lam kin (9) va cac chi tiet lien ket khac. 

+ Ph&n co dinh: vo ca cau phanh (6) bat chat vai dam cau, cac dia ma 
sat khong quay (5), cum pittong - xy lanh phanh (18), (19), vong da (8), va 
cac chi tidt khac lien quan. 

Trong qua trinh khong phanh, cac dia ma sat trugt len nhau sinh nhiet. 
Nhigt nay dugc hap thu bai dau tuan hoan lam mat trong ca c4u phanh. Khi 
dong ca lam viec, bam dau luon cung cap dau qua ca cau phanh sau do dugc 
hoi lai qua ket lam mat va loc dau. Dau vira boi tran va dan nhiet lam mat ca 
cau phanh. 

Nguyen ly hoat dong cua ca cau phanh: 

- Trang thai phanh: Khi nh&n ban dap phanh, khi nen tir binh chua qua 
he thong dan dong cung cap d6n xy lanh khi nen - thuy luc, tao nen d§u co 
ap suat cao, di d6n xy lanh phanh banh xe, day pittong (18) chuyen dong 
sang phai va ep sat cac dia ma sat (4), (5) lai vai nhau, sinh ra ma sat, ham 
chuyen dong quay cac dia phanh lai, thuc hign qua trinh phanh. 

- Khi thoi phanh, ban dap phanh dugc nha ra, khi nen ngimg cung cap 
den xy lanh khi nen - thuy luc va dp luc dau a xy lanh phanh banh xe giam 
ddn, do do pittong se dugc day tra lai nha ap luc cua dau lam mat di qua tach 
cac dia phanh ra. Dau trong xy lanh phanh banh xe theo cac duang ong tra 
v€ xy lanh phanh thuy luc, ginra cac dia ma sat co khe hor nhat dinh va qua 
trinh phanh ket thuc. 

Do ca cau phanh la dang dia do do co cac uu diem cua phanh dia nhu: 
do nhay cao, mo men phanh on dinh.... Kich thuac theo chieu huang kinh 
cua ca cau nho hem cac loai phanh khac thong qua viec su dung nhieu dia 
tdng dign tich cac be mat ma sat. 

Ngoai ra do ca cau phanh loai nay dugc lam mat tuan hoan qua ket lam 
mat bdng dau, nen viec thoat nhigt cua ca cau phanh tot, tuoi tho rat cao, do 
tin cay Ion. Trong qua trinh lam viec it phai ch&m soc bao duang, dieu chinh. 

Nhugc diem: Ket cau phuc tap, co he thong lam mat. 

Hien nay loai ket cau nay dang dugc dung cho cac loai 6 to tai sieu trong 
va xe may chuyen dung co cac he thong thuy luc, khi nen lien hgp. 



cAu t^o gAm 6 t6 tAi, 6 t6 buyt 


i khien va dan dong dugc trinh bay cu th6 a phdn 
ieu khien bang khi nen. 

H KHl NEN 

en dugc lip tren 6 to tai, 6 to buyt, va 6 to chuyen 
ic he thong phanh ngay nay chi dung dan dong hai 
b6 tri he thong phanh nay thuQc phan lo^i N2, N3 
to Ion hem 7 tan). 

ng phanh khi n6n dua tren cor sd phan loai cho cac 
the chia thanh 4 nhom chinh: 

c khong keo rormooc, 

c, 

n rormooc, 
nooc. 

3 CUA DAN DONG PHANH KHI NEN 

n dugc trinh bay tren hinh 5.21, bao gom cac phin 
> khi nen, van phan phoi khi, bau phanh, cac dudng 

o gom cac cum: may nen khi (1), bo dieu chinh ap 
nude va lam kho khi (3), cym van chia va bao v$ 
hi nen (5), (6). 


4 


5 
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A. Phan cung cap khi nen 

Chuc nang chinh cua phan cung cap khi nen: 

- Hut khong khi tu ben ngoai khi quyen, nen khong khi t6i ap suit can 
thiet, dam bao cung cap cho he thong phanh khi nen co du ap suat 
(pkn) va luu lugng (Qk n ) lam viec, 


- Lqc hoi nuac co trong khi nen, tao khi kho, 

- Han che ap suit khong gay nen mit an toan cho h§ thong (no, va binh 
chua, duang ong) khi d0ng ca lam viec lien tuc, 


- Tich lviy khi nen (nang lugng) tranh xay ra giam ap suat qua mure khi 
phanh nhieu lan, 

- Chia khi thanh cac dong dan doc lap dan toi van phan phoi khi, bao ve 
ap suat tren cac dong con lai khi bi va hay mat ap suat a mgt hay 
nhieu dong khi khac. 

Trong phan nay sir chia dong dugc thirc hien sau c\im n6i nhiiu edng 
(4). Binh chua khi nen (5), (6) co the la cac binh rieng rS hay la binh chung 
co vach ngan tach biet. 

Vai sa do dan dong nhu tren, khi bi mit khi nen mot dong phanh sau 
cum chia nhieu cua, mot dong phanh con lai van co the tien hanh phanh xe, 
dam bao dp tin cay cua he thing phanh cho 6 to. 

B. Van phan phii khi (van phanh) 

Van phan phii khi (7) dugc gin lien voi ban dap phanh (ca cau dieu 
khien tren buong lai) la thiet bi quan trong cua he thong phanh, no xac dinh 
cac trang thai lam viec cua ca ciu phanh: phanh, nha phanh, ra phanh. Van 
phan phii khi la mot cum thuc hien: 


- GSn lien vai ca cau dieu khien (ban dap phanh) dieu khien dong mo 


dong khi nen, 

•- Cap khi nen cho c&c biu phanh banh xe (8), (9) khi in ban d^p phanh, 
va thoat khi nen trong cac biu phanh khi nha phanh, 

- Tao nen su thay doi ap suat khi nen cung cap cho biu phanh banh xe. 


- Gay cam giac cua nguoi lai theo cac trang thai mo van khi n£n. 

Van phan phoi tren he thing phanh hai dong doc lap la ti hgp cua hai 
khoi dong mo dong cung cap khi nen, d&t chung vao trong cung mot v6. 




_ cAu tap gAm 6 t6 tAi, 6 t6 buyt 

cac cau dirge noi lien thong qua cac duong ong 
I) dan dong ra cau sau, mgt dbng (II) dan dong ra 


(9) thirc chit la xy lanh khi nen co tac dung mot 
chien bau phanh banh xe la cor cau thira hanh tac 
i phanh banh xe co nhiem vu: 

ap suat khi nen, tao nen luc day thyc hien quay 
.u phanh khi phanh, 

khi nen ra ngoai dua cam quay ve vi tri khong 

banh xe tren 6 to deu can mot bau phanh. Cac 
;du dirge b6 tri song song. Khi phanh, cac bau 
i cam quay, ep ma phanh vao tang trong. Tuy 
to, cac bku phanh co the la loai bau phanh don 
nang (9). 

ng ong 

noi co nhiem vu dan khi nen tai cac cqm cong 
lai loai duang ong: 

e che tao tir thep ong hay bang hgp kim dong co 
tori 1,5 MPa. Duong ong thuomg nim gon trong 
inh chft U) va dugc kep chic chin tren khung. 

he tao tir cao su co mot hay hai 16p sgi thep ben 
i khi nen tir khung xe xuong cau xe hay banh xe. 
khong dai nham tranh bi gian no, giam ap suat 

cua he thong din khi. Diu noi co thi la cac chac 
theo ket cau dan dong khi ndn tren xe, voi cac 
m chuc nSng bao ve. 

agt so c\im van truyen d$ng khi n£n 

Jii nen sir dung cac thiet bi, dugc goi la cac cum 
h? thong truyen dgng, dieu khien khi nen khac. 
cac mach dien tao nen kha nSng di£u khiln he 
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th6ng mem deo theo cac chuang trinh dinh sin. Trong tai lieu s6 chi tom tit 
churc nang va nguyen ly lam viec mot so cum van thuang g$p, de co the 
nhanh chong tidp can vai cac hg thong phanh khi n£n cua 6 to dang su dung 
ngay nay. 

a. Ky hieu mpt so cum van 

Cac cum van trong cac so do deu bilu dien dudi dang ky hi|u (trong cac 
tai lieu ve truyln dQng thuy lire, khi nen) theo tieu chuan DIN- ISO 1219. 

Mpt vai dang co ban thuang gap tren 6 to duac ky hieu tren hinh 5.22: 

- Van phan phoi (a): xac dinh thai diem ngat noi, huang di dong khi, 

- Van mot chilu (b), di^u khien nglt n6i d6ng khi theo mpt hudng, 

- Van dong ma dong khi kieu xoay (c), 

- Van tu dong 3/2 (d), dieu khien blng hai dong khi nen dong thai. 

=8= -H3- 

a) b) 

Hinh 5.22: Ky hieu ede cym van dien hinh 
a) Van phin ph6i, b) Van mQt chieu, c) Van <Ti4u khiSn xoay, d) Van Us dQng 3/2 

Cac ky hieu khde dung cho he thong phanh khi nen dugre trinh bay trong 
phu luc PL4 cua cuoi tai lieu nay. 

b. Dae diem lam vi$c cua cac loai van cao su 

Cac van dung tren 6 to co hai dang ca ban: van cao su khong thay doi 
hinh dang (van cung), van cao su thay doi hinh dang (van mem). 

1) Van cuns: 

Van cung duac ch4 tao tir cao su va ty cung len cac mat kim loai. Cac 
de van (2), (3) la cac be mat kim loai nhln, cung. De van di chuyen (2) chiu 
tac dong tu luc dieu khien qua 16 xo va pittong. 

Cdc trang thai lam viec duac mo ta tren hinh 5.23. 


& 


C) 




¥ 

d) 







CAU TAO gAm 6 t 6 TAl, 6 t 6 BUYT 


Ch icons 5: h$ th6ng phank 


ng voi trang thai ban dau cua cum van, khi khong 
hien. Tim cao su cua van (4) duori tac dung cua 16 
tinh (3), tao nen ngat dong cap khi nen tir P den B. 
van cao su mot khoang each nho, n6i duang B den 
; thoat khi nen tu B ra R. 

j khien (1) di xuong, de van (2) dich xuong duoi 
a bit ch$t va ngan each 16 B voi R. Su dich chuyen 
en khoang ha cua van cao su (4) va de van co dinh 
) noi thong P voi B. Trang thai nay dong B chua 
da co khi nen thi se giu nguyen ap suat. 

u khien (1) tiep tuc di xuong, de van (2) van bit 
dich chuyen tiep theo cua pittong tao nen khoang 
e van co dinh (3), do vay cho phep noi thong P veri 
ip suit giua P va B phu thuoc vao khoang ha cua 
> dinh (3). Cang mo 16m thi su chenh ap cang nho. 




2) Van mem: 

Van mim duac die t' 
hoi cao. 4 

Van mang cao su 6 

hinh 5.24. I 


Hinh 5.24: Van 
mang cao su bien 
dang a van xa khi 

nhanh 

a. Khi xd khi 

b. Khic^pkhl 

1. Van mdng bi6n dang 

2. De tr&n 

3. DS dir&i 


Van thuoc \oqi t\r 
duomg nhan khi B1 vi 


cao su curtg trong van phanh hai dong 

th6i 1, b) Tr$ng thdi 2, c) Trang thdi 3 
khi ndn 1. dng diSu khiSn 

khi n6n 2. D6 van di chuyin 

t ra khi quyin 3. DS van c6 dinh 
i co hQC 4. Tim cao su van cung 


: nhu tren, cum van nay con duac goi la cum van 
u hai van dan). Van cao su dong vai tro mo ngit 
a kin cac be m£t tiep xuc, do vay van dupe coi la 


:n cua 
Lg cua 
ng. da 
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2) Van mem: 

Van mdm dugc ch4 tao thanh dang mang bang cao su co kha n&ng dan 
hoi cao. 

Van mang cao su a trong van xa khi nhanh cua 6 to dugc trinh bay tren 

hinh 5.24. 


Hirth 5.24: Van 

mang cao su bien 

dang cr van xa kht 

nhanh 

a. Khi xi khi 

b. Khi cSp khi 

1. Van mbng bien d$ng 

2. DS tren 

3. DSduOi 

Van thuQC lo^i tu dgng dieu khien bao gom: mpt duang cap khi P va hai 
duang nhan khi B1 va B2. Vein mang co cau true de bien d^ing co 16 xo luon 
ty trong trang thai dong van, ngan khong cho thong Bl, B2 voi P. 

Trang thai cap khi (b): thong qua dong P co ap suat dieu khien, ban dau 
khi nen tac dung len mang day van mang (1) ep sat vdi de duai (2), sau do 
mep ngoai cua van mang tiep tuc di xuong mo Ion duang thong dong khi tu 
P sang Bl, B2. 

Trang thai xa khi (a): dong khi P giam dan tai bang khong, 16 xo day 
van mang nhanh chong ap sat vao de van tren va mo Bl, B2 vai R xa khi ra 
ngoai. Su bien doi ap suat dong khi P kha nhanh, van mang mem, dan hoi va 
co the ep sat vao phan trong cua vo. Dieu nay co lgi cho viec xa khi nhanh, 
bai tac dung bien d^ing dan hoi cua mang cao su rat Ion. 

Tren he thong phanh khi nen cua 6 to, van mang loai nay dugc dung 
trong bQ chia khi va bao ve, van xa khi nhanh. 

Tinh chat dan h6i cua van mang phu thuoc vao chieu day van mang, ket 
cau lien ket (16 xo da, hinh dang lien ket...), do 16m cua van. 

Do ben cua van phu thuoc vao so lan lam viec, qua trinh lao hoa vat lieu 
do tac dong cua moi truong lam viec,... , vi vay can chu y bao quan va cham 
soc he thdng, dac biet la do am cua khi nen. 




Chirone 5: //£ th6ngphanh 
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He thong phanh khi nen co the lam viec tot voi ap suat khi nen tir 550 
din 850 kPa. Khi hoat dgng lau ngay, m&y nen khi co the bi mon khong clp 
du ap suit khi nen dan toi khi phanh 6 to tren d6c dai, dia hinh phurc tap co 
thl se khong thuc hien dugc higu qua phanh yeu cau. 

Uu diem noi bat cua loai dan dgng khi nen la: 


- Luc ban dap nho, tac dgng cua ngucri lai len ban dap phanh cua he 
thing khi nen chi thuc hi^n nhiem vu dong mo cac dong phanh, do 
vay luc tren ban dap giam nho dang ke. Nang lugng thgc hifn dilu 
khien co cau phanh dugc tien h^nh thong qua khi nen voi ap suit su 
d\mg nim trong khoang tir 0,55 din 0,8 MPa, 

- Thu£n lgi trong viec che tao hang loat cac linh kien cua h£ thong dan 
dong, 

- Thich hgp vdi kit ciu dan dong phanh cho doan xe. 

6 to con va 6 to tai nh? khong su dqng loai dan dgng nay vi: 

- Co cac thiet bi cong kenh khong phu hgp voi khong gian chat hep 
tren 6 to loai nho, dac biet la phai can co khong gian Ion dung cho 
viec bo tri bau phanh tren cau xe. Voi ap suit khi nen toi da 0,8 MPa, 
bau phanh can mang cao su dan hoi (pittong khi nen) Ion th\rc hien 
viec dieu khien co cau phanh, 

- Can co may nen khi la nguln cung cap nang lugng cho he thong 
phanh, ma tren cac 6 to loai nho khong the b6 tri dugc, 

- Bg cham tac dung lcm hon he thong dan dgng thuy luc. 

Cac nhugc diem nay se gia t^ng anh hudmg xau, khi nang cao s6 lugng 
cum truyln dong khi nen. Do vay a he thong phanh khi nen, cac ket cau 
ngay cang khong ngimg cai tien giup nang cao dg nhay (thoa man cac tieu 
chuin quoc te ve do nhay cua he thong phanh tren 6 to). 

5.3.2. MAYNENKHI 


A. Phan loai may nen khi 

May nen khi (hinh 5.25) la thiet bi nhan nang lugng tir dgng co va thuc 
hien chiic nang nen khong khi tir khi quyen vao binh chua khi (tich luy nSng 
lugng). 

May nen khi dung tren 6 to voi nhieu muc dich khac nhau, nhung noi 
chung no dugc dung de tao nen khi nen co ap suat khoang 0,8 -s- 1,0 MPa: 




cAu TAO gam 6 t6 tAi, 6 t6 buyt 




25: Cac logi may nett khi tren d to 
I m$txy lanh, dung din dQng b6nh rSng 
I hai xy, lanh thing hdng, dung b$ truyin dai 
! hai xy lanh ch& V, dung din d$ng bdnh rSng. 


t, doan xe, de phuc vu cac muc dich su dung khi 
suat khoang 1 t 4 kW. May nen khi co the chia ra 


nen khi, 

nen khi, trong nhom nay con chia ra: hai xy lanh 
ung, hai xy lanh bo tri chi! V. 

et vori dong co: 
dai, 

an khop true tiep. 

)uyt may nen khi dugc dung thuong la loai hai xy 
j de cap khi nen cho he thong dan dpng phanh, hS 


bao gom: co cau tay quay thanh truyen - xy lanh - 
' va cac van nap van dan khi ra, co cau dan dong 

in (hinh 5.26). 


Chums 5: HE THdNG PHANH 



Jlilllli 


Hinh 5.26: May nen khftt 

Banh r&ng (32) lien kt 
dan dong true khuyu quay 
rang cam va banh ring dan 
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May nen khi co cau true gin giong dong ca dot trong- true khuyu eo 
cau tay quay thanh truyen, xy lanh pittong. Phin tren pittong va dudri nip 
may la khong gian nap va nen khi, dugc bao kin boi: dinh pittong va cac 
vong gang khi, xy lanh, nip may. Khu vuc nay dugc boi tron bang each trich 
mQt ducrng dau tir dpng co cung cap cho ca ciu tay quay thanh truyen va 
chua vao phin duoi cua than may nen khi. Ddu boi trem con cap cho cac bac 
va 6 bi trong co ciu. Vong gang dau nim duoi pittong, co nhiem vu gat mot 
phin diu va tranh dua dau len khong gian budng nen khi. 


1. Tdmhimgddu 

2. DQm tiyc 

3. 6 bi trv&c tryc khuyu 

4. True khuyu 

5. Bqc thanh truydn 

6. ThSn mdy ndn 

7. 6 bi sau true khuyu 

8. M$t blch true khuyu 

9. Phdrt bao kin 

10. NSp thanh truydn 

11. Thanh truydn 

12. Pittdng 

13. Xy lanh mdy ndn 

14. Vdng hSm chdt pittdng 

15. Chdt pittdng 

16. Vdng gSng khi mSy ndn 

17. B$vankhlra 

18. NSp van khi ra 

19. L6 xo van khi ra 

20. D&u ndi 

21. Midngd&ldxo 

22. Con ddi van gidm tSi 

23. Odu ndi 

24. VdnghSm 

25. MStnipmSy 

26. Ld xo van gidm tdi 

27. DddO Id xo van nap 

28. Van nap khi 

29. Ld xo van nap khi 

30. B$ van nap khi 

31. Vdng gSng ddu mSy n6n 

32. BSnh rSng din ddng born 


Hinh 5.26: May nen khi tren 6 to HUYNDAI 

Banh rang (32) lien ket vdri banh rang cam cua ca cau phoi khi dong ca 
dan dong true khuyu quay theo dau vach san. Ddu dirge vach tren ca banh 
rang cam va banh rang dan dong may nen khi. 





cAu TAO gAm 6 t6 tAi, 6 t6 buyt 
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Qua trinh nap khi (a): Pittong may nen khi dich chuy£n xuong durii, van 
nap khi mo, hut khong khi ngoai khi quyen vao xy lanh qua bau loc khi. 

Qua trinh nen khi (b): Pittong may nen khi dich chuyen len tren, van nap 
khi dong lai khong khi trong xy lanh bi nen lai den luc thing dupe luc n6n 
cua 16 xo (19)* va mo van xa khi nen ve duorng cip khi nen. Tren during cap 
khi co trich mot dong ve dieu khien van giam t&i. Khi ap suit cua 4uring cap 
khi nen con nho van giam tai chua ho^it dong, khi nen tiep tyc n$p vao binh 
chua. 


Hai qua trinh nay thuc hien vrii mot vring quay cua trpc khuyu may nen 
khi, tuc la tao nen qua trinh nap khi va nen khi tuan hoan. 

Khi ap suat cua binh chua len trii ap suat girii han, dong khi dieu khien 
van giam tai cung dat muc toi da va con dpi van giam tai bi diy xuong thing 
luc 16 xo (26), dong thrii ty vao van nap (28). Van nap (28) khong the dong 
kin khong gian phia tren cua pittong may nen, do vay khi nap dua vao (khi 
pittong di xuring) bi day nguoc qua van nap (khi pittong di len). Khong khi 
khong dupe nen, may nen khi dupe giam tai. 


Ddng khi ngp 



t 


Ddng c6p 
khin6n 


Ddng khi 
(TiSu khiin 
van giim tii 
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cua nguon cung cip nim trong gioi han nhat djnh, ap suat quy dinh chung 
cho cac he thong cung cap tai may nen khl la 0,75 -s- 0,8 MPa. 

Cau tao cua cac bQ dieu chinh ap suat cua 6 to Hino va Huyndai tuong 
tu nhu nhau va dugc trinh bay tren hinh 5.29. 


Chi tiet quan trong a bo didu chinh la pittong (11). Pittong nay dirge giu 
a giura than van (6) va 16 xo chinh (7). Lo xo dugc nen khi lip rap, dl tao l\rc 
nen ban dau. Bing each dieu chinh bulong (3), l\rc nen ban dau thay doi (turc 
la thay d6i gia tri gioi han ap suat. Nhu vay van dieu chinh ap suat co ket ciu 
kieu van 16 xo - pittong. 

Khi nen tir may nen khi di toi bo dieu chinh ap suat qua duomg dan P. 
Khi ap suat tSng cao, l\rc khi nen tac dung vao pittong (11) thing luc 16 xo 
chinh (7), day toan bo pittong di len, mot dong khi cap cho dau noi B den 
van giam tai, m0t phan khi thua thoat ra duong xa khi R. 


Duong xa khi R thoat ra ngoai nho ranh nho nam giua nip che byi (1) 
va than van (6). 


1. NSp che byi 

2. Vdnh khda 

3. Buldng diSu chinh 

4. £cu c6 djnh 

5. Tim d& 16 xo 

6. Th6n van 

7. L6 xo chinh 

8. Di ti/a 

9. Ld xo 

10. JoSngbaokin 

11. Pittdng 

12. Di van 

13. Ldxovan 

14. Timlockhf 

B. Din van gi£m tii 
P. Tit- binh chira khi 
R. Du&ng xi khi 


Hinh 4.29: Bo dieu chinh dp suat 
tren 6 to tai Hino 



Nho duong khi qua duong B den van giam tai thuc hi?n mo van nap cua 
may nen khi tao dieu kien cho may nen khi lam viec khong tai. 

Gia tri ap suat gioi han phu thuoc vao l\rc nen 16 xo chinh (7). Khi gia 
tang lire ep cua 16 xo chinh, tire la tang ap suat he thong va nguoc lai. 





cvi (*> ^ wi <b si Q.’ Q: 
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dieu chinh nay cung phai thuc hi?n do kikm dam bao gia tri cho phep cua 
nha san xuat. Sau khi dieu chinh nhat thiet phai k$p dai bao hiem. 


Van xa nuac dugc lap tai vi tri thap nhat cua binh chua. Van co cau true 
theo loai van nuac thu cong. Sau kho^ng 10 nghin km xe ch^iy can xa nuoc 
ngung dong trong binh chua. 

5.3.5. BO LOC HOI Nl/Oc VA LAM KHO KHI NEN 


May nen khi hut khong khi tu ngoai khi quyen voi dp am khac nhau va 
dugc dua vao he thong cung cap. Hori nuac trong h? thong khi nen co the tao 
ra can hay dong cung (a vung khi hau rat lanh) tai cac binh khi nen,. va tren 
duang ong lam cham (hay tac nghen) tac d\mg truyen ap suat va co the gay ri 
cac chi tiet kim loai, do vay can thiet tach hoi nuac khoi khi n6n thong qua 
thiet bi loc va lam kho khi. 


Tren hinh 5.31 la bo loc co chat hut am cua 6 to tii Hino. 


1. V6 binh Iqc 

2. Van ki&m sodt 

3. L6 xo c6n 

4. Thin 

5. Ong ngSn cich 

6. T&m Iqc byi 

7. ChkhOt&m 

8. Tim Iqc dau 

9. Thin van 

10. Ldxovan 

11. Pitting 

12. Van xi 

A. Khi ra binh chua 

B. Giclo (16 phun) 

C. TCrmiy nin din 

D. TCrbi dieu ip din 

E. Ldxinudc 

Dong khi -► 

Khi am -► 



Hinh 5.31: Bp Ipc h(fi nit&c va 
lam kho khi d to tai Hino 


f- 

E 




cAu tao gAm 6 t6 tAi, 6 t6 buyt 


;n 6 to chia lam hai dang. 

;rong dieu kien nhiet do moi truong thuong xuyen 
loai bo loc c6 chat hut am (Desiccant). 

:rong dieu kien nhiet do thap horn dung loai bp loc 
6 day dot dang dien tro. 

chit hut am (Desiccant) chia lam 2 ng3n: khoang 
chat hut am (vung hut am), khoang P la khoang 
t. Giua hai khoang bo tri van kiem soat luu thong 

iy nen vao theo duong C, dan ra - duomg A. 

mg C qua tarn loc bui 6, tarn hut dau (8), cMt hut 
3 nho (giclo), len khoang P, cap khi kho cho binh 
roc, dau bi giu lai trong khoang Q, nam lai duoi 

r bo dieu ap cap vao phan day cua khoang Q, tac 
ap suat khi cua may nen dat toi gia tri gioi han, 
2) cho khi am, hod nuac, dau thoat ra ngoai theo 

cum van (2) va 16 xo (3) co the dich chuyen (mo 
> khi chuyen tir khoang Q sang khoang P. 

g lam viec, luong khi am con trong binh chua bi 
am va co the dong lai a day bau loc, cho thoat ra 
tut. Chat hut am can duoc thay sau khoang 50.000 

ay nen khi truac khi vao binh chua di qua thiet bi 
han ch4 t6t da luong hoi nuoc dua vao binh chua 

VA bAo VE 4 NGA 

Circuit Protection Valve) 

lang van mang dan hoi va 16 xo, lam viec theo 
loc l£p (hinh 5.32). Van cho phep mo thong dong 
t dong khi 6 0,44 MPa. 
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Cong dung cua van la chia dong clp khi cho 4 nhanh va tao nen cac 
dong khi doc lap (khi mpt hay mot so dong khi bi mat ap suat, cac dong khi 
con lai van lam viec dirge), do vay co chuc nang bao v0 kha n&ng d0c lap 
gitta cac dong cung cap khi nen. 



Hinh 5.32: Van chia 

dbng va bao v$ 4 nga 
P. L5 c6p khi 
BI, B2, B3, B4: C6c nhdnh 
cAp khi n6n 

Quv u&c chuna kv hi4u theo 
DIN-ISO 5599: 

- NguSn cung cAp: P 

- D4n c6c b$ ph$n: A, B 

- X6 khi: R, S 

- D6ng diSu khiSn: Z, Y 


B-B 


Van dirge lip 6 khu vuc chia dong khi cap vao: 

- 2 nhanh cho cac binh chua khi nen phuc vu phanh cac cau truac va 
cau sau, rormooc, 

- 1 nhanh cho phanh tay (con ggi la phanh phu), 

- 1 nhanh cho viec cung cap khi nen cho cac thiet bi khi nen khac, 
(dieu khien dong buom khi xa thuc hien che d0 phanh dong co, hay 
khi can tat dong co cap cuu ...). 

Nguyen ly lam vife: 

Neu tat ca cac nhanh dang trong trang thai rong (khong co khi nen), 
dubri tac dung cua cac 16 xo (2), pittong mang (3) ep sat vao van (4), cac van 
deu dong. 

Khi cap.khi nen theo lo P vao tang tori mot gia trj nhat dinh, cac van 
nhanh I, II mo (hinh 5.33a). 






cAu tao gAm 6 t6 tAi, 6 t6 buyt 


sam va mot van mu6n sau, thi khi nen se cap 
Lhf nen tao nen lire ep pittong mang ban dau chi 
do se la toan bo di$n ti'ch cua mang, do vay sir 
cho phep dong van de dang horn khi mo. 



b) 


Hinh 5.33: Nguyen ly 
lam vige cua van chia 
dong va bdo vp 4 nga 

I, II: Van nhdnh B1, B2 
III, IV: Van nhdnh B3, B4 

1. V6 van 

2. Ldxo 

3. Pittdng m&ng 

4. Van 

5. Van nguyc 

6. Van tiSt luu 

a. CSp cho m$t nhdnh 

b. CAp tit cd cAc nhdnh 


inh tang dan toi gia tri ap suat cap vao tu 16 P. 
lo P, pittong mang (3) di chuyen mo rong van 
nhanh. Ap suat khi nen cap, dong thai hay sam 
ic nhanh co the nhir nhau hay co sai khac khong 


(5) dong khi cap cho cac van nhanh III, IV. Su 
nhanh B3, B4 cung tuang tu nhu doi vai nhanh 
B4 bo tri cac lo tiet luu (6). Van tiet liru (6) 
qua nhanh, khi su dung khi nen tren cac dong 
dong nhanh van cap khi. Do vay h$ thong cho 
Ion cho mot dong bang kha nang ho trg tu cac 
m ngin. 

lo do co su ha khi lan, ma luu luong cua may 
>ng mang dong ngay dong khi nhanh co su co. 
) chiu anh huang cua luu luong khi con lai chay 


n tren nhanh bi su co giam cham, ap suit tac 
chi con bang ap luc nhu luc dau ma van. Niu 
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nhu s\r do khi la lan, pi 
thai luc tac dung len pitt< 

Neu su co do khi 
xuong, chimg nao pitto: 
dong nhanh bi su c6, van 
nhanh B3, B4. May n£n 
su c6 bu lai luong khi bfi 

N6u sir c6 do khi 
giam xuong, cho t6i 
suit lai tang len toi gia <t^| 
trong cac binh chua. , 

Trong qua trinh n$p 
khoang gia tri thich h$rp 
khong dang ke theo timg| 
tren nhanh khong bi s\r c6 
dam bao cho nhanh khoi^f 
luong lan nhat. Hien tu$ 
B4, cho din khi mb dtrpcfl 

5.3.7. VAN PHAN PB 

A. Phan Io?i 

Van phan ph6i khi dud 

- Van phan phoi kfefijj 

+ van phan phdr 
cau 6 to, 

+ van phan phoi 
khien phanh 6 

Ca hai loai nay th\rd 
it dung. •" 

- Van phan phoi 

, ’j \ 

- Van phan phoi 


Theo cac quy dinh, 
tri hai dong, do v£y khi ( 
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nhu svr do khi la Ion, pittong mang se ty sat vao vo van, giam nhanh dong 
thoi lye tac dung len pittong mang, ngimg cap dong khi cho nhanh co su co. 

Neu su co do khi xay ra tren dong Bl, B2, ap suat dr nhanh do giam 
xuong, chung nao pittong mang (3) chua cham sat vao vo van (4) va chua 
dong nhanh bi su co, van ngugc (5) se bit lai, tranh gay su sut ap trong cac 
nhanh B3, B4. May nen khi tap trung cung cap khi nen cho cac nhanh khong 
su co bu lai luong khi bi hao hut do dong khi bi su co gay nen. 

Neu su co do khi xky ra tren dong phanh B3, B4, ap suat a nhanh do 
giam xuong, cho tori khi dong van cap khi cua nhanh co s\r co, va sau do ap 
suat lai tang len tori gia tri mo van. Qua trinh l&p lai cho den khi het khi nen 
trong cac binh chua. 

Trong qua trinh nap co the dan tori su sai lech ap luc mo van dr mot 
khoang gia tri thich hop. Gia tri ap luc sai lech cho phep la can thiet va 
khong dang ke theo tung cap van. Gia tri ap lgc sai lech nay dugc tao nen 
tren nhanh khong bi su co se chi lien quan tori cum van trong cung cap, nham 
dam bao cho nhanh khong bi su co co kha nang mo van cung cap vdri luu 
luong lorn nhat. Hien tuong nay xay ra tuong tu nhu dr tren cac nhanh B3, 
B4, cho den khi mdr duoc van cua nhanh bi su co. 

5.3.7. VAN PHAN PHOI KHI (VAN PHANH) 

A. Phan loai 

Van phan phoi khi duoc chia thanh cac loai sau: 

- Van phan phoi khi mot dong vdri: 

+ van phan phoi don, chi co mot cum van dieu khien cho tat ca cac 
cau o to, 

+ van phan phoi kep co hai cum van dieu khien; mot cum van dieu 
khien phanh 6 to va mot cum van dieu khien phanh romooc. 

Ca hai loai nay thuc hien phanh theo ket cau phanh mot dong ngay nay 
it dung. 

- Van phan phoi khi hai dong, 

- Van phan ph6i khi hai dong ket hop dieu khien phanh romooc. 

Theo cac quy dinh quoc te, he thong dieu khien phanh tren 6 to phai bo 
tri hai dong, do vay khi su dung van phan phoi loai mot dong can co them bo 
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to ngay nay chi b6 tri ket cau van phan ph6i hai 

hai dong con co the chia ra: 
at tai cac dong bing nhau, 
at toi cac dong khac nhau. 

loai cho ap suat diq^khien ra cac dong nhu nhau. 
nai dong co cau true cor ban gan giong nhau. 

ohoi hai dong cho xe tai Hino 

ng hai dong tren 6 to tai Hino, d"nrc su dung lip 

i va phanh thuy luc dieu khidn bing khi nen cua 6 

i chia lam 3 cym chinh: cum ban dap, cym van 
phanh ra cSu sau), cum van dieu khien phia duoi 


j ca cau hoyt dong kieu don bay vori diem tua O 
7). Bidm thap nhat cua ban dap bi han che bdri vit 
true lan (20). Vit (18) ti vao nip (17) de han che 
i) khi nha phanh, d6ng thcri la ca cau dieu chinh 

P- 

inh diem tua O va dich chuyen theo chieu quay 
coc (19), day pittong tren (15), pittong duoi (4) 
van tren, dudi cua van phan phoi. 

n dong phanh sau: 

um van tren la dieu khien dong mdr dong phanh 
un van dieu khien dong phanh sau bao gom: nap 
et nim trong than van tren (16). 

giu va dich chuyen trong than van (16) boi cac 16 
). Mat duai cua pittong (15) la de van trong cua 
zh chuyen cung vdi pittong (15). Van (12) nam 
lyng cua luc c3ng 16 xo (11), ep sat vao de van 
la than van -16). Khi khong phanh, van (12) dong 
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diromg cung cap khi nen tvr PI sang Bl, dong thai mo dirtmg dan khi Bl, qua 
lo rong xuyen tam tren pittong dirai (4), thong ra khi quyen R. 

Van (12) ch4 tao blng cao su va dirac dinh dang nhcr 6ng tru rong, van 
co th6 dich chuydn len xuong theo tr\ic din cua pittong du6i (4). 



& 


Hinh 5.34: Van phdn phoi dan dong hai dong 

PI, P2: Cub khl ndn vdo (tu- blnh khl t&i), Bl: Cua ra co cSu phanh sau, 

R: Cua xi khl B2: Cub ra co cdu phanh trudrc, 

1. Chpp che byi 9. Vandudri 17. Nip van phanh 

2. L6 xo hdi vj pittdng trdn 10. L6 xo hdivj pittdng dudri 18. VltdlduchJnh 

3. Vdng hSm d6 van tr&n 11. Ld xo hdi vj van trdn 19. Cdc dp 

4. Pitting dudri 12. Van trdn 20. Chdt ty 

5. Ld xo hdi vj van dudri 13. Ld xo d& ttyc xuydn tdm 21. Con I8n 

6. Thdn van dudri 14. Ld xo dp pittdng trdn 22. Bdn dap phanh 

7. Van xi khl 15. Pittdng trdn 

8. Dd dt S’ Id xo hdi vj van dudi 16. Thin van trdn 
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ep va bich ch&n, bich chan ep 16 xo (14) ty vao pittong tren (15) xudng. Khi 
de trong cua van tiep xuc vdi mat van (12), thi dudng B1 ra khi quyen R 
dong lai va de van trong tidp tuc di xudng, tach de ngo&i cua van khoi mat 
van (12), van nap khi nen tren bat dlu mo. Khi nen di tir cira PI qua van nap 
ngan tren thong sang cua B1 de din den cac blu phanh banh xe sau. 

Dong thori vdri qua trinh nay, a canh cua B1 co mpt lo nho thong voi mat 
ducri cua pittong tren (15), va mot lo khac thong voi mat tren cua pittong 
duoi (4). Voi pittong tren, ap suat khi nen co tac dung cimg chieu voi l\rc day 
cua-16 xo hoi vi (2) tang luc day len pittong (15) gay cam giac n&ng cho 
nguoi lai. 

Voi pittong duoi, chieu tac dung cua luc ban dap qua pittong tren (15) 
truyen tdi pittong duoi (4), day pittong (4) di xuong, ep sat vao mat van duoi 
(9), duong thong B2 ra khi quyen R dong lai va pittong (4) tiep tuc di xuong, 
tach de ngoai cua van khoi mat van (9), van nap khi nen bat dau mo. Khi nen 
di tir cira P2 qua van (9) thong sang cira B2 de dan den cac bau phanh banh 
xe truoc. 

Mat khac ap suat khi nen, qua 16 nho tac dung len mat tren cua pitong 
duoi (4) dly pittong duori di xuong. Luc khi nen cua khoang tren (tir PI sang 
Bl) ciing chilu lire ban dap ho tr qt day pittong (4) di xudng lam nhanh qua 
trinh dong mo cum van duoi. 

Nhu vay co cau phanh tren cau sau duoc tien hanh phanh sum horn co 
cau phanh tren cau truoc mot khoang thoi gian rat nho, nhlm muc dich tang 
tinh on dinh cho 6 to khi phanh. 

+ Khi nha phanh, ban dap phanh (22) tro ve vi tri ban dau, coc ep (19) 
dugfc dly ve vi tri ban dau duoi tac dong cua luc 16 xo hoi vi (10), (2), day 
pittong duoi (4) va pittong tren (15) dich chuyen len tren. Qua trinh dich 
chuyen nguoc lai voi trang thai phanh: dong van cap khi nen va mo van 
thong khi quyen. Nhu vay dong cap khi nen tir PI sang Bl v& tir P2 sang B2 
bi ngat va noi thong duong khi Bl va B2 ra khi quyen (qua cira R). Khi nen 
tir cac bau phanh duoc xa het ra ngoai nho cac 16 xo hoi vi trong co cau 
phanh va bau phanh banh xe, qua trinh phanh ket thuc, cac b£nh xe lan tron. 

Can chu y: ap suat cua nguon cung cap khi nen la khong doi, nhung tuy 
thuoc vao muc do mo rong cua cac cira van cap khi, ap suat sau van phan 
phoi khi se thay d6i theo muc do mo (rong, hep) cua van cap khi, tuc la ap 
suat dieu khien cap vao bau phanh banh xe se nho hon hay blng ap suat cua 
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. nhat cua ap suat dieu khien b&ng ap suat cua 
voi khi van cap khi mo rong nhat. Su tang ap 
) toe do an sau ban dap cua nguoi lai xe, khi 
1 tang deu dan momen phanh a cac banh xe, va 
sau cua ban dap phanh. 

i phanh xe va duy tri phanh o mot muc do nhat 
nao do. Khi ra phanh, ban dau nguoi lai phanh 
dieu khien ban dap, sau do khong t&ng va giu 
to. 

uc ban dap, cac van cap khi dang mo rong dan 
l ap suit sau van. Ap suit khi nen thong qua cac 
en m^t duoi cua pittong (15) va mat tren cua 

in dap (khong tang luc dieu khien), ap suit sau 
n tinh dong khi va co xu huong diy pittong tren 
ho van (12) di len dong mat van (12) voi de van 
lo duomg Bl, ap suat sau van (12) khong tang 
mat tren pittong duoi (4) khong tang duoc nua, 
> di len, dong mat van (9) voi de van ngoai, bit 
l> ap suat sau van (9) khong tang duoc nua. Luc 
uy tri 6 muc do nhit dinh chua du de mo van xa 
ra phanh cac van deu nim trong trang thai dong 
duy tri o muc do nhat dinh va bau phanh khong 
phanh vin bi phanh 6 muc do tuong ung voi vi 
mg thai ra phanh cua co ciu phanh. 

hien su giam luc ban dap qua muc, co the mot 
a duong Bl va B2 bi xa ra ngoai va thiet lap lai 
tieu khien nho hon tuong ung voi vi tri cua ban 

ing thai phanh thong qua vi£c can bang luc tac 
ang thai cua pittong deu duoc thiet lap 6 trang 
)ing dQng thong qua cac luc diiu khidn tu ban 

ong cua 16 xo hoi vi deu rat nho vi chung chi co 
van 6 trang thai co dinh. Rieng 16 xo (14) dam 
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nhan vai tro chinh tao cai 
dap. Qua do co th6 coi vi^ 
dan dQng khi nen la nhim 
bau phanh bdnh xe. 

Van phan ph6i hai d( 
phanh bat ky, nhung hieu i 

+ Khi dong phanh sau 

Gia thiet duemg khi I 
phai khic phuc hk khe h( 
van thong duemg PI sang 
nap khi tu duomg P2 san§ 
van duoi cua dong phanh 
yeu cau 16n hon. 

O dong phanh truac ( 
dong phanh sau bcri pittoi 
dong phanh truoc vin hoat 

+ Khi dong phanh true 

Gia thiet dong phanh t 
van thuc hien duQc. Khi ti 
pittong (4) dong van xa va 
duoc ngan each nho pittonj 

e. Van de do kiim 

Chat luong phanh cua 
phan phoi. Vi^c do kiem < 
van phan phoi theo tai li^u 

P huong phap do kiem 
Cac thong s6 can thilt quai 

- Ap suat sau van phi 

- Goc dich chuyen ci 

Cac gia tri kiem tra ch 
rong, dap ung yeu cau cua 
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nhan vai trd chinh tao cam giac cho ngudi lai tuy theo muc d$ dap sau ban 
dap. Qua do co the coi viec thuc hien dieu khien ban dap phanh cua he thong 
dan dong khi nen la nham muc dich dong md cac dudng khi nen cap cho cac 
Mu phanh banh xe. 

Van phan phoi hai dong con cho phep lam vipc khi bi hong mot dong 
phanh bat ky, nhung hieu qua phanh se kem horn. 

+ Khi dong phanh sau bi hong: 

Gia thiet duang khi PI mat ap suat, hanh trinh cua ban dap phanh van 
phai khac phuc het khe hor de dong van xa cua cum van tren khi nen va mo 
van thong duang PI sang BI, sau do day tiep pittong (4) di xu6ng, md van 
nap khi tir dudng P2 sang B2. Nhung do khong co ap suat ho tra md cum 
van dudi cua dong phanh sau (phia tren), do v$y hanh trinh va luc ban dap 
yeu cku ldn horn. 

(3 dong phanh trude (phia dudi), vung ap suat cao dugre ngSn each vdi 
dong phanh sau bdi pittong (4) va cac jo&ng cao su bao kin, dam bao cho 
dong phanh trude van hoat dpng. 

+ Khi dong phanh trude bi hong: 

Gia thiet dong phanh trude mat ap suat, qua trinh dong md cum van tren 
van thuc hien duac. Khi tiep tuc dap phanh, pittong (15) di xuong, day tiep 
pittong (4) dong van xa va md van cap cho cum van dudi. Hai dong khi van 
duac ngan each nhd pittong (4), dam bao cho dong phanh sau van hoat dong. 

e. Van de do kiem 

Chat luong phanh cua 6 to phu thuoc vao chat luemg lam vipc cua van 
phan phoi. Vi?c do kiem can thiet thuc hien khi thao sua chua va thay the 
van phan phoi theo tai lipu hudng dan cua nha san xuat. 

Phuong phap do kiem trinh bay trong cac tai lieu chan doan ky thuat. 
Cac thong so can thiet quan ly: 

- Ap suat sau van phan phoi p (kPa), 

- Goc dich chuyen cua ban dap phanh p (do). 

Cac gia tri kiem tra cho tren hinh 5.35. Cac gia tri cho trong khoang du 
rong, dap ung yeu cau cua van phan phoi khi lap tren xe. 
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ihap datth gid chat litpng van phan phoi (Hino) 
HXE 

i cau true nhir xy lanh l\rc tac dong mot chieu. Vo 
i vo cau, don day tua chat tren pittong day va dich 
quay. 

:o nhi?m vu tao luc khi nen day don day dich 
quay cua co cau phanh. 

lam hai loai chinh: 

chieu vai hai ket cau: mang, pittong (hinh 5.36 ) 
:hieu con goi la bau phanh tich nang (hinh 5.37). 

'/ cau mang 

l co ket cau theo dang pittong khi nen nhirng vdi 
to su bien dang (2) (hinh 5.36). Lo xo hoi vi (3) la 
u xo^n nguac chieu nhau, nham tranh ket don day 


mang 

nh 
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Khi khong phanh tren lo dan khi khong co khi nen, duori tac dung cua 16 
xo h6i vi, don dky (5) a vi tri ben trai. Khi phanh dong khi nen cSp vao qua 
lo (4), diy mang (2) va don dky (5) di chuyen ve ben phai, thyc hifn su xoay 
cam quay trong co cau phanh. Khi nh& phanh, duori tac dung cua 16 xo hoi v; 
(3), khi nen quay tro ve van phan phoi vk thong ra khi quyen, don ddy tro ve 
vi tri ban d£u. 

Mang cao su bi uon khi phanh do vay co the bi nut ran, d&c bift do tinh 
chat lao hoa cao sau thoi gian dM su dung, co thd gay do khi nen tai bdu 
phanh lam mat kha nSng phanh cua co cau phanh. 

Chidu dai cua don d^y (5) co the dieu chinh dugc nham tao nen vi tri 
thich hop vrii cam quay khi khong phanh va khi phanh. 

b. Dang bau phanh ket cau kiiu pittong 

K6t cau bau phanh pittong (hinh 5.37) bao g6m: vo due (1), pittong (3) 
va vong lam kin (2), don day (4), 16 xo hoi vi (5). Don day cua bau phanh 
dugc dan huong nha ong dai cung di chuyen v6i don day. 

Bau phanh dang pittong thucmg gap tren cac 6 to can co hanh trinh don 
ddy Ion (neu su dung bau phanh dang mang, mang cao su khong du kha nSng 
bien dang). 

Nguyen ly lam viec cung giong nhu cac loai bau phanh mang. Tuoi tho 
cua bau phanh lo^i nay cho phep cao hom loai mang khoang tu 2 den 3 lan va 
thuorng gap tren cau sau cac loai 6 to tai lom hay ban romooc. 

Hinh 5.37: Bau 

phanh d(ing 

pittong 

1. Vd b&u phanh 

2. Vdng bao kin A 

3. Pittdng 

4. Ddn (J&y 

5. Ldxohdivj 

6. L5 thdng kh( 
quySn 

7. Vd che byi 

A. Ld dSn khf 

c. Bau phanh tich nang 

Ket cdu cua bau phanh tich n&ng trinh bay tren (hinh 5.38). 
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Bau phanh tich n&ng co cau tao tren ca sa cua bau phanh dang mang bao 
g6m: don dky (1), 16 xo h6i vi (2), vo (3), m&ng cao su (4), lo dan khi vao A 
(n&m vuong goc voi mat phing cua mat cdt - khong the hien tren hinh ve). 
C£u true tao nen b6n khoang P, S, Q, va T, ngan each voi nhau bang cac 
phot bao kin. Cac khoang bao gom: 

- Khoang P: chua 16 xo hdi vi, 

- Khoang S n&m giua mang cao su va vach ngan, dung de cap khi nen 
khi phanh, 

- Khoang Q nSm giua vach ng&n va pittong tich n&ng, dung de nha 
phanh tich nang, 

- Khoang T: chua 16 xo tich n&ng. 

Tren biu phanh bo tri khoang tich nang T bao gom: xy lanh tich nang 
(7), pittong tich nang (5), 16 xo tich n£ng (6), oc dieu chinh (8). Pittong (5) 
chia buong tich nang lam hai phan: khoang P v& khoang chura 16 xo tich nang 
thong voi khi quyen nha duorng ong (10). Toan bo bu6ng tich n&ng va cac 
chi ti6t niim trong xy lanh tich nang d5t noi tiep vai bau phanh ca s6, thong 
qua ong dly (9). 

Bau phanh co hai duorng dan khi A va B: duang A cap va thoat khi cho 
khoang dieu khien S, duorng B cap va thoat khi cho khoang Q. Khoang P 
thong ap suat voi khi quyen, khoang S dung de nap khi nen khi phanh. 

Nguyen ly lam viec cua bau phanh tich nang the hien a hinh 5.39. 

(3 trang thai ban dau (trang thai c), khi chua co khi nen, duoi tac dung 
cua 16 xo tich nang (6), day pittong tich n&ng va ong day (9) ve phia trai, tac 
dung vao pittong mang (4) va don d&y (1) voi hanh trinh S 2 , th\rc hifn su 
phanh banh xe. (3 trang thai nay phuc vu cho viec d6 xe tren doc. 

Khi khong phanh (trang th&i a), may nen khi lam viec dat t6i ap suat toi 
thi6u (khoang 0,5 MPa), duorng B dugc cap khi tu binh chua khi nap vao 
khoang Q, khi nen day pittong tich nang va nen 16 xo tich nSng ve ben phai. 
Duai tac dung cua 16 xo hoi vi (2), pittong mang (4) dich chuyen sang phai, 
keo cam quay trong ca cau phanh ve vi tri nha phanh, banh xe l&n tron. 

Khi phanh bang phanh chan (trang thai b), van phan phoi mo duorng khi 
vao duomg A toi khoang S, dong thori trong khoang Q co khi nen, pittong 
mang (4) bi dich chuyen ve ben trai, don ddy (1) thuc hien dich chuyln mot 
hanh trinh Si, thuc hien su phanh banh xe. 



_ cAu TAP gAm 6 t6 tAi, 6 t6 buyt 

heo during A thoat ra ngoai qua van phan phoi, 
ii tr$ng thai a. 

i khi n£n, 16 xo tich n&ng (6) luon c6 xu huring 
(1) ve trang thai phanh, ca cau phanh bi phanh 
tren 6 to thay th£ chuc n&ng cua phanh phu 
tri tren cac cau sau cua 6 to tai, romooc va ban 

i phanh tich nang co thS dat tren tit ca cac ciiu 
sau, phu thuoc vao ket cau cua hp thong truyen 

truyen luc khong co vi sai gitfa cac c&u, bau 
; bo tri tren cau gitfa. 

luc co vi sai giua cac cau, bau phanh tich n&ng 
cac cau sau. 

iu ca ban cua he thong phanh khi nen. Ngay nay 
to rat da dang, phan Ion deu duac to hpp tu cac 
iuc n&ng khac nhau theo yeu cau. Cac mach to 
heo voi cac hp thong phanh cu the dang duac 



dec (cac chuc nang chinh) cua dan dong phanh 
l) theo bang 5.3. 


Chicane 5: h$ THdNGPHANff t^ 
Bang 5.3: 



etc <4 


ESI 

Cdu triple, 

Kh6h| 

c3u sau 

3 ^ 


Ghi chu: 

- Huang cap khi dupe \ 

- Cac ky hipu trong ph 

5.3.9. DAN DONG PHAll 
AERO EXPRESS 1 
Tren hinh 5.41 1& d 


Space va Aero Express) 



Hinh 5.41: Sat 

1. Van phin phdi 2 ddng 

2. Van phanh tay 

3. Van tydQng (R12) 

4. Van <Jdi chiSu vd xi nhanh 

5. Van Gi$n tCr 3 ngi 
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Bang 5.3: Nguyen ly lam vi$c cua cac chirc ndng chink 


Choc nSng 

B$c (fiSm diiu khiin 

Qua c6c cgm 

Cap nSng lu’p’ng 

£)0ng ccy iam vi#c 

May n6n 1, 2, 3, 4 - cac binh chi>a 5, 6 

Cdu tru’d'c, 
edit sau 

Kh6ng phanh 

5, 7 - c£p khi chfr cho clu sau 

6, 7 - c&p khi chfr cho c&u tru’dc 

Khi phanh 

5, 7, 9 - clip khi phanh banh xe c!u sau 

6, 7, 8 - clip khi cho phanh c&u trutfc 


Ghi chu: 

- Huxmg cap khi dupe trinh bay theo cac mgeh qua dau phdy ghi trong bang. 

- Cac ky hi$u trongphan nay ung voi ky hi?u tren so dd hinh 5.21. 


5.3.9. DAN DONG PHANH KHI NEN CUA 6 TO BUYT AERO SPACE, 
AERO EXPRESS 

Tren hinh 5.41 la cac mach dan dong phanh 6 to buyt Huyndai (Aero 
Space va Aero Express) cong thurc banh xe 4x2 v6i cac churc n&ng sau: 



3. Van tt/dQng (R12) 8. Van phanh b&ng <3Qng co 17. Van chia 4 ngi 

4. Van d6i chieu vi xi nhanh 9. B$ /pc im 24. Blnh chua khf n6n 

5. Van di$n tu> 3 ngi 11. Van an toin blnh chua 
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Tren cum van dao chieu dong cap khi (cum 4 cua hinh 5.41) su dung to 
hop voi van xa khi nhanh nham cap khi nen cho bau phanh tich nang cdu sau 
cua phanh tay va nha nhanh phanh tay. Dieu nay con dupe thuc hien dong 
thdi voi viec cdp khi cho bau phanh tich nang khi phanh bang phanh chan, 
nham de phong trucmg hgp mat khi tren dong phanh tay. Nguyen ly cua bp 
van dao chieu dong khi cap dupe trinh bay tiep sau. 

B. Van phanh tay num an (Cap control valve) 

Van phanh tay (cum 2 cua hinh 5.41, mat cat tren hinh 5.43) thuc chat 
la cong tac dong mo dong khi nen cho bau phanh tich nang. 

Van co hai vi tri co ban: 

- Trang thai nha phanh tay: num 
dupe in vao, mo duong khi nen 
tu P den B: cap khi nen qua van 
dao chieu cap khi (cym 4 cua hinh 
5.41) vao bau phanh tich nang 
thyc hien nha phanh cho cau sau, 

- Trang thai ng&t dong cap khi: 
num dupe keo ra, mo khi nen sau 
van di qua cum van dao chi§u va 
xa nhanh (4) toi B thoat ra khi 
quyen (qua R), thuc hien phanh 
nhu phanh tay. 

Van phanh tay cau true dang xoay cung co nguyen ly lam viec tuong tu. 



Hinh 5.43: Van phanh tay 


C. Van phanh tu* dpng (Relay valve R12) 

Thuong tren cac 6 to nho khi su dyng van phan ph6i nhu la “van mo 
dong dan khi”, gay nen giam d6 nhay cua hp thong. Dieu n&y co the hieu nhu 
sau: khi van da mo duong khi nen, can phai mat qua trinh d6 nap day khi nen 
til van phan phoi den biu phanh tren duong ong. Tren cac 6 to co yeu cau 
cao ve dp nhay su dung them mot bo van tu dong kieu R12 (cum 3 cua hinh 
5.41) tren duong cap khi nen cho bau phanh diu sau nhSm khic phyc su 
giam dp nhay noi tren. 


Cau true cua van (hinh 5.44) gom cac chi tiet chinh: pittong van (1), 
cum van hai trang thai (2 - van kep), cac duong cdp khi nen P, duong dan 
khi nen toi bau phanh B, duong dan khi nen dieu khien van Z, lo thoat khi R. 




cAu TAO GAM 6 t6 tAi, 6 t6 bu*t 


cua van: 

lanh: khi nen tir binh chua den (khong qua van 
lg P, nSm chfr 6 do, cum van (2) mo cho dufrng B 
qua loR. 

mg cap khi nen khac di qua van phan phoi toi 
g (1) di xu6ng v& dong kin lo R, sau do mo thong 
khi nen vao bau phanh banh xe. 


\ z 



>uat khi nen cua ducmg Z giam (do khi thoat qua 
khi nen tu bau phanh thoat qua ducmg B toi lo R 
ti\rc hign nhd phanh. 

) lai trang thai lam viec cua van phan phoi hai 
c dQng nhanh. 

re th\rc hign do c£p khi ndn tu binh chua toi g&n 
ua van phan phoi dong vai tro dong khi cap “tin 
>hep x& khi nhanh tai cho khi thoi phanh, va dugc 
bau phanh cau sau. 

rniooc cung thuong g&p loai van nay, chung dugre 
romiooc theo tin higu dieu khien tu ban dap cua 
?t loai van phanh t\r dQng kep khac s6 dUQfc trinh 
:o keo romiooc. 

ieu ddng cap khi hai nga (Double check valve) 

dong cdp khi hai nga (cum 4 cua hinh 5.41) duQc 
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trong hg thong dan dgng khi nen phuc hgrp. Myc dich bo trf van 14 nMm 
nhan hai tin higu khi nen dang dgc lyp hay dang tin higu da typ hgrp (bcri 
nhiiu tin higu ding thoi). Khi mgt trong hai tin higu khi nen bi mat hg thong 
vln dugc cung cap tin higu dieu khien. 


Hitth 5.45: Van tie dgng 
doi chieu 2 ngd 

1. XylanhcdlS 

2. Van con tnxyt di dQng 
PI, P2 - Dutmg c&p khi 
B- L.6 dSn khi n6n. 



Van bao g6m: vo, xy lanh co 1§ trung tam (1) du rgng, van trugrt (2). 
Van trugrt di chuyen t\r do tren lo try cua xy lanh dong vai tr6 nhu mgt van di 
dong, phy thuoc vao dp suit cip tvr hai dau PI va P2. 

Khi ca hai dinbmg khong co khi nen, duong B khong dugrc cap khi nen. 

Khi mgt trong hai ducmg PI, P2 co khi nen, van con trugrt bit kin lo c6n 
lai, tranh bi giam dp cho dong khi co dp suat, ducmg B vSn c6 dp suit diiu 
khien tir mgt trong hai dong cap khi. 

Khi ca hai lo PI, P2 co dp suit, van con trugrt (2) can bing nhung ty di 
chuyen theo quan tinh do vay sS khong dong hodn toan dudng B. 

Tren 6 to cym van ndy dugc kit hgrp vdi mgt van xd khi nhanh tyo nen 
mgt cum dieu khien cip khi vd xd khi nhanh cho bau phanh tich ndng tren 
ciu sau. Cum van xa khi nhanh ket hgrp chi su dyng m^t trong hai dubmg BI 
hay B2 con dudng con lai dugc bjt kin. 

Cac phan c6n lai cua dan dgng phanh khi ndn Aero Space dd dugc trinh 
bay trong cac myc tu 5.3.1 den 5.3.8 cua chuomg ndy, tren co sd so do din 
dong phanh khi nen co ban (hinh 5.21). 

Tom tit nguyen ly 1dm vigc cdc chuc ndng chinh cua hg thong phanh 
tren 6 to buyt Aero Space theo bang 5.4. 







cAu tao gAm 6 t6 tAi, 6 t6 buyt 


(yen ly lam viec cua cdc churc nang chinh 


dieu khien 

Qua cdc cym 

im viec 

May ndn, 9, 24,12 - fl6ng h6 bdo dp suat. 

11 - van an todn 

17- cac binh chua, phanh tay 

»nh 

24, 1 - c4p khi chfr cho c£u sau 

24, 3 - cap khi chdy cho clu tru^c 

24, 2, 4, 7 - nhd phanh tay 


24, 1,3- cap tin hipu phanh 

24, 3, 7 - clip khi phanh banh xe cdu sau 

24, 1,3, 4 - clip khi cho phanh cau sau 

mh 

24, 1 - cap khi ch6 


24,1, 14, 6 - phanh bdnh xe c£u truac 

mh (2 ma) 

24,17, 2, 4, 7 - nha phanh cau sau 

(2 <Jong) 

24, 17, 2 - nglt khi ndn 

7 - xa khi vd phanh tich ndng bdng 16 xo 

khi ndn 

Bau phanh tich ndng phanh bdng 16 xo 


\h bay theo cdc mach qua dau phay ghi trong bang. 
mg nay wig v&i ky hi$u cum tren scr do hinh 5.41. 

JH KHINEN CUA 6 TO TAI 4X2 

[uyndai co bo tri phanh rormooc co so do thiet ke 
trinh bay a tren. Sa do h$ thong trinh bay tren 


neu, 6 to tai co cac thiet bi rieng sau: 
g phanh ra rormooc bang phanh khi nen, 

;hdt che voti he thong phanh tay, phanh chan, 
y co them mot so cum thiet bi. 

l tu dong co hai duong dan khi ra rormooc: 
” thuc hien cap khi cho bau phanh tich nang, va 
EB” thuc hi$n cap khi nha phanh. 

g bao gom: 

(15), 

lh romooc (10), 

tay phanh romooc cuomg buc (16), 


Chircmg 5: H$ th6ng phanh 

- Van phanh tu dps 

- Van tu dong doi ci 

w 1 

- Cac duong ong lii 



Hinh 5.46: Sad 

1. Van phSn ph6i 2 ddng 

2. Van phanh tay 

3. Van ti/ dQng (R12) 

4. Van d6i chieu vd x£ nha 

5. Van di$n tCf 3 ng£ 

6. Biu phanh h£nh xe 

7. BSu phanh tich ndng 

A. Van phanh tudp 

Tren mot so he thonj 
tri van phanh tir dong ke 
5.46), do vay con co ten 1; 

Cau tao cua van trin 
R12 (xem hinh 5.44), ngc 
Y. Van thuc hien di6u khi 
chuyen cua hai pittong ( 
khien thong qua duong 2 
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- Van phanh tu dpng kep (18), 

- Van tu dong <J6i chi£u 2 ng& (13), 

- Cac duang ong lien ket va cac dau noi khi nen cho phanh romooc. 



Hinh 5.46: So do he thong phanh cua 6 to tai Huyndai (4x2) 

1. Van phan phdi 2 ddng 8. Van phanh bing dQng co 15. Van d&ng bQ 

2. Van phanh tay 9. BQ Iqc Sm 16. Van phanh romooc 

3. Van tt/dQng (R12) 10. Van cAp khl romooc cuCmg buc 

4. Van ddi chiSu vd xi nhanh 11. Van an to&n binh chCra 17. Van chia 4 ngi 

5. Van di$n tu> 3 ngi 12. Odng hd dp suit 18. Van ti/ d$ng k6p 

6. Biu phanh bdnh xe 13. Van d6i chiSu 2 ngi (R14) 

7. Biu phanh tfch ning 14. Van xi nhanh 24. Binh chira khl nin 

A. Van phanh ty d$ng k£p (Dual relay valve R14) 

Tren mot so he thong phurc tap cua 6 to van tai hoac dau keo thuang bo 
tri van phanh tu dong kep cho dieu khien phanh roonooc (cum 18 cua hinh 
5.46), do vay con co ten la van phanh rormooc. 

Cau tao cua van trinh bay tren hinh 5.47. Van bo tri nhu van tu dong 
R12 (xem hinh 5.44), ngoai pittong (1) co them pittong (2) va duang cap khi 
Y. Van thuc hien didu khien dong, mo dong khi nen tu P sang B nha su dich 
chuyen cua hai pittong (1), (2). Ket cau co the tiep nhan hai tin hieu dieu 
khien thong qua duang Z va Y. Van co the lam viec a cac trang thai khac 
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Chvgrng 5: H$ THdNGPHANH 

Khi nen tu binh chua qua duong P, dupe bo tri de cap khi den duong B 
cho romooc, thuong xuyen bi bit kin b&ng van (3). T^i trang thdi chua c&p 
khi nen duong B thong voi lo xa khi ra khi quyen R nho lo xuyen tarn trong 
pittong (1). 

Khi co khi nen tir van phanh tay toi lo Z, pittong (1) bj day xuong bjt lo 
thong voi R va day cym van (3) di xu6ng, cho ph£p khi n£n cip tu P sang B. 

Khi thuc hien phanh tay (ap suat khi nen tren lo Z bSng khong), cqm van 
(3) bit duorng cap khi nen tu P sang B, va md 16 B thong voi R, khi tir B qua 
R thoat ra khi quyen. 

Van cip khi loai nay chi cho phep cap khi khi c6 ap lyc khi nen o Z. 
ThiSu mot trong hai duong Jchi nen o lo P va Z khi nen khong dugrc c&p cho 
phanh romooc (B). Van nay lien hg chat chS v<5ri trang thdi lam vigc cua van 
phanh tay (Cap control valve). Chi khi nao van phanh tay o tr^ng thdi khong 
phanh cac banh xe 6 to keo (nha phanh) moi cho phep doan xe hoat dpng. 

C. Van tay cap khi cho phanh rormooc (Air service valve) 

Van tay cap khi (cum 10 cua hinh 
5.46) cho phanh romooc (hinh 5.49) co 
nhiem vu cap khi cho romooc tuy thuoc 
vao vi tri dieu khien bang tay. 

Van co cau true thugc loai van lo don 
gian, voi hai vi tri: dong, mo va mgt cong 
tac dong mach dien bao cap khi cho 
romooc: 

- Trang thai mcr van: cho phep cap 
khi nen cho he thong phanh 
romooc (lam nhiem vu nha phanh 
6 bau phanh tich nSng romooc: 

Emergency Brake ES) va cap khi 
cho van phanh romooc R14 theo 
duong Service Brake (SB), 

- Trang thai d6ng van: khi khong 
keo romooc. 

Van c£p khi phanh romooc chn dupe dat o vi tri mo khi xe thyc hien 
nhiem vu keo romooc, khi do tren bang tablo co den bao sang. 


M& DiSm 



Hinh 5.49: Van cap khi 
phanh rormooc 





cAu tao gAm 6 j6 tAi, 6 t6 buyt 
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en phanh romooc cuong buc (Trailer brake 


lanh romooc cuong buc (cum 16 cua hinh 5.46) 
mg khi nen dieu khien phanh romooc bang tay 
uoc bo tri tren vach cua buong lai, tai cho thuan 
/an duoc trinh bay tren hinh 5.50. 



n dieu khien phanh romooc bang tay 

5. DS van P. Ld cdp khl ndn 

6. Van B. Ld thodt khl n6n 

7. Pittdng van R. Ld xd khl 


gan chat voi cam dinh hinh (2) bang chot khoa 
sat vao vien bi thep (3) va true van xa khi (4). 
ii: ngat, cap khi. 

li: num xoay cam o vi tri cao, tryc van xa khi o vi 
1 voi 16 R ra khi quyen. Khi nen tir binh chua khi 
vay cac bau phanh tich nang chi duoc cap mot 
ha phanh, romooc 6 trang thai khong phanh va 
nay ung voi khi doan xe dang chuyen dong. 

sang B thuc hif n khi xoay can dieu khien. Cam 
va true van xa khi (4) di xuong, dong dong khi 


thong B voi R va md d 
chua khi nen toi duong t 
bo phan dieu khien phai 
nen theo duong “SB” th 
dong khi vao bau phanh 

Khi can dieu khien 
khi quyen, thuc hien nha 

Vai tro cua van diet 
bang khi nen cho cum > 
SB toi bau phanh tich n 
dung phanh bang phanh 

Khi xe chay doc lap 
tac dung, va van xoay di 
tir P sang B) tranh that tl 

Khi dimg doan xe, ] 
thai cap khi tir P sang B 
phanh cac banh xe cua r< 

E. Dau noi cap kh 

Dau noi dugre dimg 
(hay dau keo cua doan x 
ban romooc. 

Dau noi chia lam ha 

- Loai khong c< 

- Loai co nap d 

Cac doan xe ngay i 
che bui ban khi khong 
long moi noi khi doan x< 

Dau noi chia lam hj 
tu dong kin dong khi c, 
romooc. Cac dau noi dui 

Cau tao cua dau n6 
trang thai noi va khong r 
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thong B voi R va mo dong khi thong P voi B. Khi nen dugc cap tu binh 
chua khi nen toi duong P, thong qua cum van (5) cdp khi cho duong B (sang 
bo phan di£u khien phanh romooc). Cac bau phanh tich n&ng dugc cap khi 
nen theo duong “SB” thuc hien phanh banh xe romooc (che do cdp ca hai 
dong khi vao bau phanh tich nang). 

Khi can dieu khien tra ve vi tri ban ddu, khi nen tu B thoat qua 16 R ra 
khi quy£n, thuc hien nha phanh (trang thai ngdt dong phanh SB). 

Vai tro cua van dieu khien phanh romooc bang tay la nh^m cap tin hieu 
bing khi nen cho cum van tu dong phanh romooc (th\rc hi^n cdp dong khi 
SB toi bliu phanh tich nang) phanh cac banh xe cua romooc, khi khong su 
dung phanh bang phanh chan. 


Khi xe chay doc lap (khong keo theo romooc) van phanh nay khong co 
tac dung, va van xoay dieu khien phanh de 6 trang thdi ban dau (ngSt khi nen 
tu P sang B) tranh that thoat khi nen. 

Khi dung doan xe, lai xe ra khoi buong lai, van phanh xoay sang trang 
thai cap khi tu P sang B (luc do van phanh tay cua xe k6o khong co kha nang 
phanh ede banh xe cua romooc). 

E. Dau noi cap khi cho rormooc 

Dau noi dugc dung de cap khi cho phanh romooc, dugc bo tri tren 6 to 
(hay dau keo cua doan xe) cho phep lam viec voi chuc nSng keo romooc hay 
ban romooc. 


Dau noi chia lam hai loai: 

- Loai khong co nSp day, 

- Loai co n4p day. 

Cac doan xe ngay nay su dung pho bien loai co nSp day voi tac dung: 
che bui ban khi khong noi, co cau dinh vi (mieng khoa de phong bi xoay 
long moi noi khi doan xe hoat dong). 

Dau n6i chia lam hai phdn: mot phan nhm tren xe keo co van mot chieu 
tu dong kin dong khi cap sang romooc khi khong noi, mot phan nSm tren 
romooc. Cac dau noi duoc bao ve tot tranh bui ban nho cac nSp xoay. 

Cau tao cua dau n6i nhm tren xe keo trinh bay tren hinh 5.51, voi hai 
trang thai noi va khong noi voi diu noi cua romooc. 



cAu TAO GAM 6 t6 tAi, 6 t6 buyt 
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Bang 5.5 (tiep 


(7) chiu ap luc cua 16 xo ty (8) day kin voi de 
day kin 16 cua ong (3) che bui dau noi. Khi nen 
va ho trg viec dong kin van mot chieu. 

i dau noi romooc: ranh khoa (9) va (12) cua dau 
:hit vao go ham (1) va (5) cua dau noi xe keo. 
romooc day ong (3) ty vao van dia (7), mo thong 



l: Dau noi cap khi cho romooc 
a) Chira ndi; b) D8 ndi 

ig khda du&i 9. MiSng khda tr&n ddSu ndi romooc 
an 10. MiSng tyddiu ndi romooc 

dia 11. Vdng d$m & dSu ndi romooc 

o 12. MiSng khda dutri & dSu ndi romooc 

cua he thong cap khi cho romooc co the co hai 


:hinh cua he thong qua bang 5.5. 
guyen ly lam viec cac chirc nang chink 


m 

An 

Qua ede cym 


May nen, 9, 24, 12 - dong ho bdo dp suit. 

11 - van an todn binh chua 

17- ede binh chira, phanh tay 

nh 

24,1 - cAp khi chft cho cau sau 

24, 3 - cAp khi chd? cho cAu trude 

24, 2,4, 7 - nha phanh tay 


24,1, 3 - cAp tin hi$u phanh 

24, 3, 7 - cAp khi phanh bdnh xe cAu sau 

24, 1,3, 4 - cAp khi phanh bdnh xe cau sau 

24,1, 18, - cAp tin hi$u phanh cho romooc 

nh 

24,1 - cAp khi chdr 


24,1, 14, 6 - cAp khi phanh bdnh xe cAu trude 
24,1,13,18 - cAp tin hi$u phanh cho romooc 


Chirc ndng 

Die 

dieir 

Phanh tay 

Khdng ; 
(2 mo) 

Khi phe= 
(2 <J6nj 

Cdp khi 
romooc 

Khdng 
(10, Iff 

HE 

Phanh chan 

romooc 

Khdng 

Khi phi 

Phanh tay 
romooc 

Khflng 

Khi phr 
(16mcL 

Phanh dirng 
rcrmooc 

Kh6ng 

nen 


5.3.11. M0TSOHETH( 

Cac loai 6 to va dau- 
tren cac loai xe. Cac so 
phan tich cac mach dan Is 

Xu the chung cac he 
cac ket cau dong hoa. C< 
duoc tieu chuan hoa tiror 

Cac mach din khi tf 
voi cac he thong phanh \ 
trinh bay 6 tren va so doi 
dang duoc su dung. 

A. Tren 6 to tai 6*‘ 

Mot so dac diem: 

- Xe co hai clu sai 
cac cau sau deu tr 
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Chuomg 5: H$ th6ng phanh _ 

Bang 5.5 (tiep theo): Nguyen ly lam vi$c cdc churc nang chinh 


Chuc nang 

HESSSSLHI 

Qua cdc cym 

Phanh tay 

Khfing phanh 
(2 ma) 

24, 17, 2, 4, 7 - nha phanh clu sau 

24, 17, 2, 4, 15 - cap khi cho ramooc 

Khi phanh 
(2 <J6ng) 

24, 17, 2 - nglt tin hi$u <Ji4u khien 

7 - xa khi va phanh tich nang bang 16 xo 

Cdp khi 
ramooc 

Khfing cap 
(10, 16 kh6a) 

24, 15, 10 - (10 ngat d6ng khi) 

24, 16 - (16 ng4t dong khi) 

Clip khi (10 
ma) 

24, 15 va 17, 2, 4, 15 , EB - nha phanh ramooc 
15,10, 18-ch6 c4p khi phanh ramooc 

Phanh chan 
ramooc 

Kh6ng phanh 

23,15,10, EB - nh6 phanh ramooc 

Khi phanh 

1.18- clip tin hi#u ma van cap khi ramooc 

1.13.18- c£p tin hi$u ma van cap khi ramooc 
24,15, 10,18, SB - dp khi phanh ramooc 

Phanh tay 
ramooc 

Khdng phanh 

24, 15, 10, EB - nha phanh ramooc 

Khi phanh 
(16 ma) 

24, 16, 13, 18 - dp tin hi$u phanh ramooc 

24, 15,10, 18, SB -dp khi phanh ramooc 

Phanh dirng 
ramooc 

Khong co khi 
n6n 

B4u phanh tich nang phanh bang 16 xo 


5.3.11. MQT SO HE THONG PHANH KHf NEN 6 TO NHIEU CAu 

Cac loai 6 to va dau keo cua hang Huyndai su dung chung cac linh kien 
tren cac loai xe. Cac so do trinh bay dudri day co the dugc xem xet ky va 
phan tich cac mach dan khi theo phuong phap da trinh bay o tren. 

Xu the chung cac he thong dan dong phanh cua 6 to tai da dung su dung 
cac ket cau dong hoa. Cac mach dan khi khong khac nhau nhieu va dan dan 
dugc tieu chuan hoa tuong tu nhu trong cac manh dien tu va mach thuy l\ic. 

Cac mach din khi trinh bay o cac so do sau day se giup lam quen din 
voi cac he thong phanh khi nen cua 6 to tai vua va Ion, thong qua cac phan 
trinh bay o tren va so do ung dung cua 6 to tai loai 6x4 va loai 8x8 ngay nay 
dang dugc su dung. 

A. Tren 6 to tai 6x4 co kha nang keo romooc (hinh 5.52) 

Mot so dac diem: 

- Xe co hai cau sau chu dong va bo tri vi sai giua cac clu, do vay tren 
cac cau sau deu trang bi bau phanh tich nang, 





























cAu TAP gAm 6 t6 tAi, 6 t6 buyt 


p tin hieu dieu khien phanh dugc re nhanh chung 
bao su phanh dong thai cua hai cau, 

r dong R14 bo tri cr: duang c&p khi nen phanh 
x2 - cum 18 tren hinh 5.46), va a duang cip khi 
tich nang cho cau sau (cum 4 tren hinh 5.52) vai 
banh xe khi xe chuyen dong, 

Lg cap khi cho rormooc, nguyen ly lam viec tuang 
i cau da trinh bay. 



e thong phanh cua o to tai Huyndai (6x4) 

8. Van phanh bSng <3Qng co 15. Van cJ6ng bQ 

9. BQIocSm 16. Van phanh rornooc 

10. Van c6p khi rormooc cu&ng buc 

11. Van an todn binh chCra 17. Van chia 4 ng& 

12. Bdng hd &p suSt 18. Van ttsdQng k6p (R14) 

13. Van d6i chiSu 2 ngi 23. 24. Blnh chCra khi n6n 

14. Van xd nhanh 

i 8x4 (hinh 5.53) 

bi dong va hai cau sau chu dong do vay su dung 

112 ,' 

khi cho rormooc, 
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- Binh chua khi nen (29) co the tich Ion dam bao cung cip liru lugng 
khi cao ma khong gay sut ap ldn khi phanh, 

- Mach cip khi va cap tin hieu dieu khien phanh dugc re nh&nh chung 
cho hai cau trudc va sau dam bao su phanh dong thoi cua hai pau. 



Hinh 5.53: Scr do h$ thong phanh cua 6 to tdi Huyndai (8x4) 

1. Van phdn phSi 2 ddng 6. Bdu phanh hinh xe 11. Van an todn binh chua 

2. Van phanh tay 7. Bdu phanh tich ndng 12. Ddng h6 6p suit 

3. Van ttf dQng (R12) 8. Van phanh b&ng ddng co 13. Van chia 4 ngd 

4. Van tv ddng kdp (R14) 9. Bd IQC dm 24. 29. Binh chua khi ndn 

5. Van di$n ti> 3 ngd 10. Van cip khi romooc 

5.3.12. CUM VAN PHANH CHAM DAN BANG B()NG CO 

Tren 6 to tai va 6 to buyt, theo cac quy djnh, phai co kha nang phanh 
cham dan dung de han che hay giam nho toe do 6 to, dac biet khi 6 to chuyin 
dong xuong doc lien tuc. 

Khi xuong d6c tren cac dosin duang dai thiet bi phanh cham din tham 
gia lam viec han che kh& nang qua nhiet cua ma phanh (tranh cac ma phanh 
bi dot nong qua mire). Cac thiet bi phanh cham din khong doi hoi co th£ 
phanh tcri dimg han xe, nhirng phai dam bao kha nSng giam nhanh toe do. 

Cac loai sau day dugc coi nhu co chuc nang phanh cham dan: 









cAu tao gAm 6 t6 tAi, 6 t6 buyt 


chay cham: Su dung dong ca a che do khong tai 
an thu dong khi toan bo 6 to lam viec a che do gai 
lire, 

ca: Sir dung dong ca chay cham va can duong khi 
liet. Phuang phap nay con dugc goi ten la “phanh 
rng khi thai” (Exhaust Valve Brake), khi do van 
i he thong truyen luc (a che do gai so). Kha nang 
y se tao nen lire can gap chung hai, ba lan so vai 
g ca a che do chay cham ke tren, 

Hieu qua phanh sinh ra do lire can thuy dong, tao 
i thuy luc gan lien vai he thong truyen lire dang 
ua 6 to do cac phan quay gay nen dugc chuyen 
ng cua thiet bi thuy luc. Dong nang nay co the 
Lhiet nang, do vay co them thiet bi lam mat bang 
iuac), 

; Hieu qua phanh sinh ra do luc can cua dien 
. mot may phat dien gai vai he thong truyen luc 
ang toan bo 6 to gan lien vai rotor may phat dien 
lanh dien nang (phat ra dong dien dung cho nap 
ig, suai am, ...). 

h bay ve thiet bi phanh cham dan nha dong bat 
zo ban cua h^ thong trinh bay tren hinh 5.54. 



1. Ddng khi n6n dieu khiSn 

2. Bu<rm van khi x£ 

3. Van mot chiSu 

4. Ong x$ 

5. Ong hut 

6. Pitting ding co nhi$t 



1. Dong khi nin dieu khien 
2 Bu&m van khi xi 

3. dngxi 

4. Co cau mo van phu 

5. Ong hut 

6. Pitting dpng co nhi$t 


f; Nguyen ly phanh bang dong cor 

khi xi, b) Duong thoit khi phu, c) Van phu 
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Phuong phap nay dung kha pho bien hien nay tren 6 to tai, 6 to buyt. Co 
hai ket cau cu th£ thirdng gap: 

- Dung dudng thoat khi xa phu (tidt dien nho hon) chay vong qua van 
khf xa chinh (hinh 5.54a). 

- Dung van phu md buong dot thoat khi nen trong dpng co (hinh 
5.54b). 

Be tao nen cong suat 1dm cua dong co, ong xa can md rpng tiet dien toi 
da, tuy vay khi thu hep tiet dien khi xa thoat ra moi tnrdng, dong ca sS bi han 
che cong suat, m&t khac d qua trinh nen, buong dot phai kin, pittong dong ca 
nhiet phai tao nen luc ep cao va tao nen kha n&ng tu chay. 


Hinh 5.55: Cor cau 

phanh bang dong ca 

1. Ch6t dSy bu6m ga 

2. Ch6t truy&n 

3. T&m xoay 

4. Xy lanh di&u khiin 

5. Bwbm ga 

6. Thanh ngoai 

7. T&m ch$n 

8. True bu&m ga 

9. Bqc xoay 

10. Vdng ch$n 

11. C)ngx£ 








cAu tap GAM 6 t6 tAi, 6 t6 buyt 


Chums 
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vao lire ban dap, khong phy thuyc vao tai tryng thing dung tren cau xe. M3e 
du chat luong phanh trong truemg hop nay (so voi truomg horp co ap suat khi 
nen bing nhau) co cai thien horn, nhung chi thich hgrp trong myt s6 it cac tinh 
trang thuc te khi phanh tren duong. 

Ngay nay he thong phanh khi nen thuong dung loai van phan phoi co ap 
suat cac dong ra nhu nhau cimg voi by dieu hoa luc phanh (by ty dong di6u 
chinh ap suit ra cau sau). 

Cac he thong phanh khi nen bo tri by ty dyng dieu chinh ap suat ra cau 
sau, dat sau van phan phdi, phu thuyc vao tai trong dat len cau xe theo hai 
phuomg phap (hinh 5.56a). 

Cac bo tu dong dieu chinh ap suat theo tai tryng ALB (Automatic Load- 
sensitive Braking-force control) thuong dung: 



a) So do c4u 
true kit cau 


b) Quan h$ dp c) Quan h$ life phanh 

suSt vao, ra don vj gi&a hai cSu 


Hinh 5.56: Cac phircrng phap dieu chinh lure phanh 

I. 80 tydQng dieu chinh dp suit gi&i hen 

II. 80 tiding diiu chinh dp suit biin d6i 


By tu* dyng dieu chinh ap suat gioi han (I) theo cac muc tai trong 
thang dumg dat len cau sau Ga. Tai tryng thing dung G A la mot tin hieu dieu 
khien ap suat ra cau sau, duoc xac dinh tu chieu cao than xe so voi cau xe. 
Tin hi?u nay dua vao by ty dong dieu chinh bing cac don noi dan hoi (hay 
don noi cung va co phan tu dan hoi rieng noi tiep). Thong qua ket cau 


pittong di truot, quan he ap suat vao pe va ap suat ra p A duoc xac lap. Khi tai 
tryng t&ng len toi gia tri nhat dinh, ap suat p A s6 khong doi va coi do la ap 
suat gioi han (do thi hinh hinh 5.56b). Voi cac gia tri tai trong khac nhau. 





CAU TAP GAM 6 t6 tAi, 6 T6 BU*T 


hi chinh luc phanh Kamaz thuoc loai bQ tu d$ng 

n che ap suat cho cau triroc Kamaz 

nha phanh nhanh dung tren cau truoc, co nhiem 
56 cumg banh xe khi phanh dudri ap suat khi nen 
hia lorn voi xe Kamaz hoat dong tren duomg (ve 
li bat dau phanh a toe do xe con cao, hoac khi di 
lie nay con goi la “bQ van phanh tai trQng nho”. 

iie ap suat cr vung ap suat phanh thap trinh bay 



ung hai pittong: pittong duoi (3), pittong tren (4) 
6 do cung khac nhau, 16 xo dudri do pittong duoi 
pittdng tren. Cac chi tiet nam trong vo (5). Phia 
na dudri co lo thoat khi R, ben canh la lo B cdp 

> suit thap hon 0,3 MPa, pittong tren di chuyen 
i co kha n&ng di chuyen lorn horn dem theo c\im 
khi R va mo thong khi nen cho bau phanh. 

en sat gia tri 0,3 MPa, pittong (3) (co dien tich 
phia tren) dich chuyen nho len tren, dong van 
i P sang B, nhung chua du mo van (7), han chi 


f 

i 

i 

| 

f 
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tang ap suat cap cho baud 
kha ndng dieu khien b^idp 


Khi lam viec a vdngl 
chuyin xudng dudfi, ty ch| 
co thi coi Hai pittong vbm 
cua mat tren lem hem 
khi R va mo Ion van a)4 


Ngoai ra khi nhd pi 
thoat khi ra khi quyin, t 
truorc. <| 

D. Ket cau by tu 

Ket cau bo tu dong ^ 


hinh 5.59. 

Hai duong cip khi rl 
true pittong dieu khien dp 
van dieu khien dp suat (f] 
vu dong mo dong khi n6h 
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tang ap suat cap cho bau phanh, giam kha nang bo cung banh xe truac va tao 
kha n£ng dieu khien banh xe dan huang tot. 

Khi lam viec a vung ap suat cao (Ian han 0,3 MPa), pittong tren (4) dich 
chuyen xuong duai, ty chat vao pittong duai va tao thanh mot khoi. Nhu vay 
co the coi hai pittong nhu mot pittong lien, (pittong lien co di?n tich lam viec 
cua mat tren Ian han dien tich m£t duai). Luc nay, cum van de chSt lo thoat 
khi R va mo Ion van (7) tang them ap luc cho bau phanh. 

Ngoai ra khi nha phanh cac pittong dich chuyen len va mo duong B 
thoat khi ra khi quyen, tao kha nang xa khi nhanh cho ca cau phanh cau 
truac. 


D. Ket cau b$ tu* d§ng dieu chinh lire phanh cua hang BOSCH 

Ket cau bo tu dong dieu chinh lire phanh cua h&ng Bosch trinh bay tren 
hinh 5.59. 


Hai duong cap khi nen tir van phanh tai PI va P2 bo tri a hai diu cua 
true pittong dieu khien ap suat (8). Tren cum true dieu khidn ap suat co bo tri 
van dieu khien ap suat (1), cum van nay dich chuyen len xuong va co nhiem 
vu dong mo dong khi nen thay d6i ap suat phia tren mang cao su dan hoi (5). 



Hinh 5.59: Bp tudpng dieu 
chinh luc phanh cua hang 
' BOSCH 

PI. P2. Dudng cip khi n6n 
tir van phanh 

B. Dudng ra b&u phanh r&mooc 
R. Ld tho&tkh!x& 

1. Van <3i&u khiSn dp suit 

2. Pitting diiu khiin 

3. Cam quay 

4. Van xi khi 

5. Ming cao su din hdi 

6. Tim Oim ming cao su 
‘ 7. Tim Iqc, hdt im 

8. True pitting <3iiu khiin 




CAU TAO GAM 6 T6 TAl, 6 T6 BUYT 
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g dieu chinh c6 b6 tri mot van mang cao su nho 

I vdi buong II. Khi nen trong buong II co the 
: dung vao mang cao su. Mang cao su bien dang f 
tim dem (6). 

chiu tac dong cua ap suat khi nen tren dudng B 
i va ap suat cap vao P1, P2. * 

hien viec dong md dong cap khi tu PI sang B 
duac quyet dinh bai vi tri cua van (1), cua true 

nen tu P2 de len phan dien tich lam viec phia 
rue pittong di xuong mo van (4) cap khi nen cho 
khi nen tac dung len pittong (2) co xu huong day 


dudi cua true pittong (8) lorn hon cr phia tren, do 
i len tren dong van (4), ngung cap khi. Dudi tac 
true pittong (8) lai dich chuyen xuong, md van 
en su nhap nhay lien tuc cua van (4). 


vi tri true pittong (8) s6 thay ddi tao nen kha nang 
dong md van (4) se thay doi. 


cua mang cao su dan hoi (5), true pittong (8) luon 
tong cac van lai. 

ih ap suat cua hang Bosch thuoc loai tao nen ap 
tai trong va dugc dung cho cau sau 6 to tai, cung 
ymooc, rormooc. 

\H KHI NEN CHO DOAN XE 


n dung cho doan xe: dau keo va ban rormooc hoac 


t 


♦ 



n hinh 

doan xe su dimg trinh bay tren hinh 5.60. 
oi co bdn: 


i 


Cdc khdi co sb: 

a. CungcSp kh( r)6n 

b. Di/tr&khl n6n 

c. Van (Si4u khiSn 

d. DiSu khiSn rormooc 

e. DiSu chfnh It/c phanh 

f. BAu phanh bdnh xe 

g. Phanh romoooc 

















Hinh 5. 60: Sff do h$ thong phanh cho do an xe 

Cdc kh6i ca s6: 1.M&yn6nkhl 8. Van m&t chi&u 15. BQ <Ti&u chfnh ALB 

a. Cung c&p khl n6n 2. BQ di&u ti&t 6p su&t 9. C&p khl romooc 16. B&u phanh b&nhsau 

b. Dt/trCrkhi ndn 3. B0 ch6ng d6ng 10. Van phanh tay 17. Van phanh hai ddng 

c. Van di&u khiin 4. B& chia 4 ng£ 11. Van phanh romooc 18. B&u phanh 

d. Di&u khi&n rcmooc 5. C6c binh chCra 12. D&u n6i c&p khl 19. Van phanh R12 

e. Di&u chlnh Ipc phanh 6. D&u n6i khl romooc di&u khi&n romooc 20. B&u phanh tich nSng 

f. B&u phanh b&nh xe 7. B& Iqc x& nude 14. Bdnh tru6 c 25. Van phanh romooc 

g. Phanh romoooc 



























CAU TAO GAM 6 t6 tAi, d t6 buyt 


h romooc, 

hanh, 

xe. 

3 d6 bo tri dan dong don gian. 

nooc (25) dupe bo tri tren rormooc vcri cac chuc 
in hieu tren ban dap phanh, phanh tay chung cho 
10 binh chua khi dir tru (5) tren rormooc. 

inh chua khi nen (5) dat tren romooc, thuc hi?n a 
r khoa phanh tay (9), thong qua d&u noi khi (6). 
romooc (25) cung cap khi mor phanh banh xe a 


chan duong cap khi (6) bi ngSt, khi nen cip tu 
tori cac bau phanh banh xe thong qua b<? dieu 
c (15). 

lam viec cua he thong phanh rormooc tren bang 
vigc cac churc nang cua dan dgngphanh romooc 


n 

n 

Qua c&c cym 

vi$c 

Kh6i a, kh6i b, 8, 9 (mb’), 11,6, 25, 5 - binh chi>a 


17- cAc binh chira, phanh tay 


9, 11,6, 25, 20 - cAp khi bAu phanh rormooc 

■ 

10, 9,11,12, 25 - ngAt tin hi$u <JiAu khiAn 

20, 25 - xa khi v6 phanh tich ndng bAng 16 xo 


Kh6i b, 17,11,12, 25-ngAttin hieu cAp khi 

5, 25,15, (18, 20) - cAp khi phanh romooc 
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Tin hieu phanh dan toi cum (25) chi xuat hifn trong trudng hgrp: tren 
cum (11) co tin hieu ap suat khi nen cua hai dong phanh xe keo (lay sau van 
phanh hai dong), hoac cua mot dong phanh xe keo (do co the bi s\i co cua 
mot dong phanh), dong thdi khong co tin hi£u ap suat tren duong khi nen cua 
phanh tay. 1 

Nhd vi$c su d\ing hai duong cap khi theo so do, h$ thong phanh cua 6 to 
va romooc lam vi^c voi do nhay phu hop vcri tieu chuan quoc te hi^n hanh. 

Ket cau cai tien cua mach cung cap va dieu khien phanh romooc d^t tren 
xe keo (d) co mot s6 thay doi nho, dugrc bieu dien tren khung rieng cua so do 
(d- ket cau moi) 

B. Van ty* d§ng dieu khien phanh romooc 

a. Cau tao van tif ctgng dieu khien phanh romooc cua hang Bosch 

Van tu dong dieu khien phanh romooc (cum 11 - tren hinh 5.60) b6 tri 
tren xe keo trong khoi d cua hinh 5.60. 

Cau tao van tu dpng dieu khien phanh romooc trinh bay d hinh 5.61. 

Hinh 5.61: Van tudgng 

dieu khien phanh romooc 

Z1. Z2. Tin hi$u khi n6n <Ji6u khiSn 
cua 2 ddng phanh 616 

Z3. Tin hi$u nhi phanh tay 

B1. Du&ng cdp khi romooc 

B2. Du&ng c6p d>4u khiSn phanh 
romooc 

R. Ld thodt khi x6 

1. Ldxo 

2. Pittdng didu khiSn 

3. Pittdng <3iSu khiSn 

4. Pittdng diSu khiSn 

5. Van tiSt luv 

Van bo tri mpt duong cap khi nen va ba duong khi nen (tin hieu dieu 
khien) cho romooc tu: phanh tay, dong phanh sau va dong phanh trudc cua 
xe keo. Van co hai duong clp khi nen cho romooc: ducmg cap khi (6- hinh 
5.60) va duong cap tin hieu dieu khien cho phanh romooc (12- hinh 5.60). 

Viec cap khi nen Jhudng xuyen duoc tien hanh thong qua mot nhanh tir 
bo chia 4 nga tdi dau noi cap khi ra romooc (6 - hinh 5.60). Tuy vay, he 
thong con mot duong cap du trir lay qua cong B2 cua van tu dpng dieu khien 
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- Ap suat cung cap sail cong B cap cho phanh ramooc 390 - 690 kPa, 

- Ap suat toi da con lai de sau khi da nha phanh tay 80-100 kPa. 


Z1, Z2. Cip khl ndn tir 2 ddng 
phanh tr&n d td 
Z3. Tin hi$u nhd phanh tay 
B. Butimg cip khl romooc 
R2. Van xi trdn 
R1. Van xi dudn 

1. Nip 

2. Th&n van 

3. Pitting I6n tndn 

4. Pittdng nhd trin 

5. Van khl vdo 

6. Ocbit 

7. Mdng cao $u 

8. Nip dudri 

9. Pittdng trong 

10. Ldxo 

11. Pittdng diiu khiin giOa 

12. Di van trong 

13. L6 xo giu'pitdng trin 

14. Ld xo c6n bing 

15. Vlt diiu chJnh 



Hinh 5. 62: Cau tao cua van tie dgng trin 6 to Maz 

C. Nguyen ly dan d$ng dieu khien phanh romooc 

Cum van phanh (cum 25 - hinh 5.60) dat tren romooc la tap hgp cua 
cym van xoay dieu khidn phanh romooc cuong buc bang tay (Trailer brake 
valve - TBV) va cym van phanh tu dong kep R14 (Dual relay valve R14)* 
phuc vy viec phanh romooc voi cac chuc nang: 

- Khi romooc dung yen doc lyp, cym van xoay dieu khien phanh 
romooc cuong buc bang tay (TBV) o trang thai phanh (mo thong bau 
phanh tich nang voi khi quyen) dam bao phanh romooc. 

- Khi romooc noi voi doan xe, cym van xoay d$t o vi tri khong phanh, 
dam bao: 

+ cap khi cho bau phanh tren romooc, 

+ cap khi nha phanh cua bau phanh tich nang. 

- Khi phanh ca doan xe, dam bao: 

+ Phanh xe theo tin hieu dieu khien tir ban dap phanh tren buong lai, 










_ cAu tap gAm 6 t6 tAi, 6 t6 bu*t 

d thieu khi nen cap tvr xe keo, thuc hien mo khi 
khi nen cua rcrmooc (cum 5- hinh 5.60) cap cho 
ih xe cua rcrmooc. 

phanh cho doan xe tuy phuc tap nhung da dap 
a nang phanh theo tieu chuan quoc te hien hanh. 
va rcrmooc can thi£t phai tu&n thu sir tuong thich 
e. 

la mot van de dang dupe cac hang quan tarn va 
x phat trien cau true ngay cang hoan thien. Day 
eu van de can tiep tuc theo doi ky horn. 

I KHI NEN ABS 

ng hoat dgng cua 6 to noi chung va cua he thong 
not phan dang ke 6 to da bo tri thi6t bi ABS va 

thong phanh dugc bo tri cho 6 to voi muc dich 
o 6 to trong moi truong hop chuyen dong, cu the 

gphanh, 

dinh huong chuyen dong cua 6 to khi phanh. 

i theo cac chu viet tat cua tieng Anh: “Anti-Lock 
:u la thiet bj chong trugrt let banh xe khi phanh. 
) tir cac ket cau: co khi, thuy lire (hay khi nen) va 
thuat ngu ky thuat hign nay dupe dung: 
i Co dien tu). He thong ABS la mot nhom van d6 
a Mechatronic dung cho he thong phanh. 

p bao gom ABS va co cung voi chuc nang: 

\ phoi lire phanh dien tu, (Electronic Brake-force 

p phanh khan cap (Brake Assist System), 

i khien luc keo banh xe (Traction Control) trong 
: bi: 

orpt quay banh xe (Anti Spin Regulator), 
n dinh huong (Steering Control). 




4 

f 

I 


t 
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Chiromg 5: h$ th6ng phanh 

Tren 6 to tai va 6 td 
trung trinh bay to hpp 
tim hieu nhd cac tai ligu cl 

A. So lirpe cac kien i 
a. Khai niqm cas&ti 


Su quay cua banh xe 
lire bam t6t nhat (cang ca 
xe quay trong gioi han di 
bam (bao gom Cci bam doc 

Kha nang bam doc va 
lire phanh (cudng do phai 
chuyen dong cua 6 to. 

Sir truort l4t banh xe ti 
bam ngang lam xau hi^u < 
mon lop nhanh va mai 
thien chat lupng phanh 
tu dieu khien su quay cua 
mot cau). 

Cac thiet bi dign tu tj 
dap phanh cua 6 to kiemn 
trugrt toi uu. 



Khi phanh, b 
han quy dinh, can 
tu tham gia ho trp 
banh xe tiep t\ic quay tro4 
phanh xe. Cu nhu vay, hfi 
lan co trugrt cua banh xe,< 

He thong ABS ccr b2 
bo dieu khien difn tir (E( 
dong len hg thong phanh 
mot mach dieu khien den^; 

Cam bien xac dinh 
tin hieu dign chuyen ve hg 
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Tren 6 to tai va 6 to buyt dang dung ABS + ASR, do vay tai lieu tap 
trung trinh bay to hop hg thong nay tren co so ABS. Cac phan khac co th6 
tim hieu nhd cac tai lieu chuyen sau rieng. 

A. So lu*gc cac kien thirc chung ve ABS+ASR 

a. Khai niem cor s& ve ABS 

Su quay cua banh xe tren dubng can phai dam bao co kha n£ng tao nen 
luc bam tot nhat (cang cao cang tot). Bieu nay ducrc thirc hien khi cac banh 
xe quay trong gioi han do trugrt nho trong vung (15 t 30%), khi do he so 
bam (bao gom ca bam doc va bam ngang) cua banh xe co kha nSng dat cao. 

Kha nang bam doc va bdm ngang cao co y nghTa ldn trong khi phanh veri 
luc phanh (cuong do phanh) cao nhat va kha n&ng giu on djnh huong dang 
chuyen dong cua 6 to. 

Su trugt let banh xe tren dubng co the dan tdi su giam hg so bam doc va 
bam ngang lam xau hieu qua phanh va tinh on dinh khi phanh, gay nen mai 
mon lop nhanh va mai mon khong dh u banh xe. Be th\rc hign kha n&ng hoan 
thien chat luong phanh nhu vay, ngay nay tren 6 to b6 tri cac he thong dien 
tii dieu khien su quay cua cac banh xe dgc l$p (hay mot so banh xe tren cung 
mot cau). 

Cac thiet bi dign tu tham gia dieu khien cung vbi luc va hanh trinh ban 
dap phanh cua 6 to kiem soat chat che su phanh cua banh xe trong gioi han 
truot toi uu. 

Khi phanh, banh xe dang quay bi phanh cham dan toi muc vugrt qua gioi 
han quy dinh, can thidt nha phanh de tao nen su lan nhat dinh. Thiet bi dien 
tu tham gia ho trgr dieu nay, trong khi ban dap phanh van an xuong. N6u 
banh xe tiep tuc quay trb lai, he thong phanh lai din tang luc phanh dam bao 
phanh xe. Cu nhu vay, he thong dien tu ho trgr hg thbng phanh duy tri ch£ dp 
lan co trugrt cua banh xe, trong luc vi tri ban dap phanh khong thay d6i. 

He thong ABS co ban bao gom: cac mgeh bd tri phanh thong thubng, 
bo dieu khien dien tu (ECU), cac cam bi6n (Sensor), co cdu thira hanh tac 
dong len he thbng phanh thay dbi luc didu khien phanh (Actuator). So d6 
mot mach dieu khien dom gian trinh bay tren hinh 5.63. 

Cam bien xac dinh toe do quay cua banh xe dugc phanh, chuydn thanh 
tin hieu dien chuyen ve bg dieu khien trung tarn ECU. 




CAU TAO gAm 6 TO tAi, 6 t6 buyt 


nh che do lam vigc cua banh xe (dp tnrgrt), dua ra 
eu khien (ca cdu thira hanh), didu chinh ap suat khi 

tat nhan tin hieu va dieu khien ap suat khi ndn cap 
;n hanh phanh hay nha phanh. 


tm gidn 
n phanh 


\ctuator) 


Chiromg 5: H$ TH&m 
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khien c6 mach phan hoi thuc hien dieu chinh theo 
) cho banh xe luon n3m trong trang thai phanh voi 
han tnrgrt let. Trong kdt c&u th\rc te he th6ng co the 
i khien cho tvmg dau true banh xe. Voi 6 to tai va 6 
;h dgc lap l&m viec cho bon dau true banh xe. 

luyt dung cac so do phanh khi nen vdri hai dang k6t 
en tvr (modun) nhu tren hinh 5.64: 




guyen ly cua modun dieu khien dp suat cua ABS 
n$ch n6i tiip b) MixSun diiu chinh v6i van tif <JQng diSu khiin 
vdo 5. Pitting van 9. Van phin ph6i hai ddng 

6. B$ van 10. Du&ng c4p khi (P) 

i vito 7. Ldxo 11. Dutimg xi khi (R) 

' ra 8. B&u phanh 


1. Ban tryc 

2. Cvciu / * 

3. Binhxa 


Khi 6 to chuyen d 
kha nSng bam tren ni 
tnrgrt 1dm, xe khong c. 
ma chi b&ng gid trj do 1 

Nhdr thiet bj ASR, 
70%, thi bdnh xe sS kh6 

M§t so xe c6n b& 
momen dgng ca truyen 

Su dyng thiet bj ABS 
xe nhim t^o nen momen 
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- Modun diiu chinh ap suat theo mych noi tiip (a), sir dyng hai van 
mang(l), (2). 

- Modun diiu chinh ap suat voi van t\r dgng dieu khien (b). Loai nay 
cho phep ddng cap khi nen toi bdu phanh banh xe thudmg tryc tai 
van, c6n tin higu dieu khiin thuc hign tren cac van difn tir (3) va (4). 
Kit ciu nhu vay co kha nSng giam tac dgng tre cua hg thong. 

Cac van dign tir duac diiu khiin nho ECU cua ABS or cac trang thai 
trinh bay cu the 6 phan sau. 

b. Khai ni$m co s& ve ASR 

Sy trugt quay xay ra khi momen tir dgng cor truyen xuong bdnh xe vugt 
qua gioi han bam tai banh xe. Su truot quay chi xuat hign tren ede banh xe 
chu dong, do vay ASR dugc bo tri tren cac bdnh xe nay. Tuong tu nhu sy 
truot lit khi phanh, sy trugt quay cung co tac dgng xau tdi kha ndng bam cua 
banh xe, ding thoi gay nen tieu thu nhien ligu vo ich. Sy trugt quay cung 
lam mat kha ndng on dinh huong chuyen dgng cua 6 to va gay mai m6n 
nhanh lop. Do v$y tren xe co trang bi ASR c6 kha ndng lam tot cac yiu t6 
dong luc cua 6 to. 

Nguyen ly lam vige ctia ASR co the mo ta don gian tren hinh 5.65. 

Hinh 5.65: Nguyen ly 

lam vife cua ASR 

1. B&n tryc 

2. Co c4u phanh 

3. B4nh xe 

Khi 6 t6 chuyen dgng, momen truyen xuong ban tryc dugc coi la 100%, 
kha ndng bam tren nen chi bang 30%, banh xe sB bi trugt quay voi hg s6 
trugt Ion, xe khong chuyen dgng bang cong suat tir dgng co truyin xu6ng, 
ma chi bang gia tri do bam tac dgng. 

Nho thiit bi ASR, tai co ciu phanh tao nen momen phanh bang khoang 
70%, thi bdnh xe s B khong edn bi trugt Ion. 

Mot s6 xe con bi tri them hg thing tir dgng nang chan ga de han chi 
momen dong co truyen xuong banh xe qua Ion. 

Su dyng thiet bi ABS d chi d0 lam vige co mdmen chu dgng tren bdnh 
xe nhdm tao nen momen phanh han chi tii da sy trugt quay nay. Nhu vay 






cAu TAP GAM 6 TO tAi, 6 T6 buyt 


to hgrp nay dugc ky hieu la ABS+ASR, nhieu xe 
fc hieu la xe c6 ABS+ASR. 

do ASR can thiet pMi co ca cau kich hoat chuyen 
i 6 to ngay nay su dung mot phim an kich hoat, tai 
. Nguai lai xe dieu khien 6 to tren duong, khi thay 
u chan ga khong co hieu qua nang toe do chuyen 
sang ch4 do lam vi$c co ASR. Khi chuyen dong 
y toe do 6 to lap tuc nha phim an, khi do 6 to chi 


cua 6 to buyt AERO SPACE 

l 6 to buyt AERO SPACE trinh bay tren hinh 5.66, 
hi tiet khac truac bao gom: 

9(11), 


;i2- ECU), 
ap suat (13), 
k chan doan). 


) khtn6n 
i r 9 _ ^ 



’ thongphanh co ABS cua 6 to buyt Aero Space 

6. Van x£ nhanh 11. C&m biAn t6c 6$ 

7. BAu phanh 12. 8<J diAu khiSn (ECU) 

8. BAu phanh tich nSng 13. Van diAu khiSn 6p suAt 

9. Vanchia4ng& 14.DAn bio l5i (chin <k>6n) 

10. Binh chCra khi n6n 
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a. Cant bien toe do 

Tren xe su dung bon cam bien toe do: hai cho cau truroc, hai cho cau 
sau. Cam bien do toe do dugc hinh thanh theo nguyen tac lam viec cua may 
phat toe xoay chieu, voi so do nguyen ly trinh bay tren hinh 5.67. 

Vanh rang che tao tu thep tir, tren be mat phu lop bot dong mong, dat 
tren moay a banh xe. Vanh rang lien ket chat va cung quay voi banh xe. 

Cau tao cua cam bien bao g6m cac bo phan chinh: nam cham vinh cmi 
va cuon day, dat trong mot vo bao ve chac chan. Khe ho tu giua cam bien va 
vanh rang nho 0,2 mm. 


Sensor: 

Nam chim vinh cuv - cu$n d&y 



Hinh 5.67: Nguyen ly xdc din It van toe cua cam bien toe do 



Hinh 5.68: Bo tricam bien toe do tren cac banh xe 






cAu tao gAm 6 t6 tAi, 6 to buyt 



Cdc bO nh& — 

(MEMORY) 

Mo ta cac khoi cua bo dieu khiett 


icessor 


) dieu khien trung tam. Cau true cua no gom cac 
tin hieu. Cung giong nhu bo nho, no co dang 
ing chan ret tren gia may. 

l so lieu duac thuc hien nhu sau: 
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Khi bat khoa dien bo dieu khien trung tarn thurc hien kiem tra toan bo he 
thong va sau do a trang thai cho lam viec. Cac tin hieu vao (input) cung cap 
tur cac cam bien chua vao RAM, KAM. Bo vi xu ly lay chuomg trinh tu 
ROM, tinh toan xu ly cac so lieu theo chuong trinh dinh san va lap tuc cho 
ra tin hieu dieu khien thich hop (output). 

So lieu lien tuc dua vao va xur ly, bo tao xung duy tri nhip dieu khien. 

Cac tin hieu sai lech so voi muc chuan (nhu mat tin hieu, qua nguong 
dien ap, mat nhip...), dugc bQ nho RAM luu trur lai va chuyen thanh tin hieu 
bao loi (su co hu hong) va the hien trong phan bao loi (tur chan doan). 

Truoc luc tat khoa dien toan bo so lieu dugc giu lai trong cac bo nho (ke 
ca cac so lieu loi). Khi chan doan bang cac giao dien va da sua chua xong hu 
hong, can thiet tien hanh xoa so lieu loi nham tranh bao loi cho giai doan su 
dung sau nay. 


Bo dieu khien tren 6 to buyt AERO SPACE co nhan hieu WABCO, cac 
dau noi, cho cam day trinh bay tren hinh 5.70. 

So do khoi he thong dieu khien ABS mo ta tren hinh 5.71. Be xac dinh 
kha nang trugt cua cac banli xe, he thong su dung phuong phap so sanh toe 
do giura cac banh xe va thiet lap che do dieu chinh thich hgp. 



Hinh 5.70: Cdu true ben ngodi bo dieu khien (ECU) cua Wabco 
a. ECU; b. C&c cho noi; c. Cdc <J$u ndi day 



cAu TAO gAm 6 TO TAi, 0 TO BUYT 


cac gia tri nguong tren va duoi, cac gia tri nay 
dun so sanh (tu chan doan) va chi ra cac loi cua 
thong bao bang den tren tablo va den phat ma 

gital) duoc dua den cac thiet bi thira hanh thong 
u khien cac van tu dong dong ma cac dong khi 


— 

h 


-> 

Bq dieu khien 
ap suat 


—► 




— 

h 

ECU 

3 

Cac cum van 
di$n tir 





— 

r* 


-► 

Van tw d$ng 






t&o 

-> 

Tt/chan doan 

—► 

Den bao ABS 


f do khoi he thong dieu khien ABS 
tat khi nen 

g xe tai bon vi tri tuong ung vdi viec bo tri cac 
hinh dang ben ngoai cua van dieu khien ap suat 
li vo van co hai cua dan khi nen, mot cua thoat 
dien 3 day. 

thuoc loai van dieu khien dien tir, mo ngat cac 
nang dan hoi. Vj tri lam viec theo lien hop mach 
am viec. 






Cub khi ra 
(khuSt sau) 



b) Hinh dang ngoai 


Cub khi 
vdo 


Cong noi 
dien 


vi tri bo tri cum van dieu khien dp sudt khi nen 
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Nguyen ly lam viec trinh bay tren cac hinh ve tiep sau, doi vai mot 
mach dieu khien qua van dieu khien ap suat khi nen cho cau sau co Mu 
phanh tich nang. Bau phanh tich nang luon co mach nha phanh tay, tren hinh 
ve khong bieu thi. 

Cac trang thai dieu chinh phanh co su tham gia cua he thong di^u khien 
dien tCr ABS trinh bay tren cac hinh 5.73. 

Cac cum van dien tu dieu khien ap suat khi nen bo tri sau van tur dong 
cua he thong, nen khi phanh truoc giai han dieu chinh, cac van nay cho phep 
khi nen thong qua, nhu trong trang thai tren hinh 5.73a. 



Cua d§n 
vdo (F 


Hinh 5.73a: 

Trang thai phanh khi 
nhd h<rn gi&i han trirert (a) 


Tin hi$u 6 van A 

OFF 

Tin hi$u & van B 

OFF 


Van mdng 1 



Cua d§n 


mang 2 


Du&ng 


a) Trans thai phanh (hinh 5.73a): 

Khi phanh cac van A, van B dugc mo va tin hieu di£u khiln tu ECU a 
trang thai ban dau: OFF. 

Khi nen tir cua dan vao P tac dong len mat duai cua van mang 1, mo 
thong khi nen sang cua dan ra B, tai Mu phanh banh xe ti4n hanh phanh. 

Mot dong khac qua van B tac dong len mat duai cua van mang (2), ngan 
khong cho khi nen thoat ra ngoai. Banh xe bi phanh do cip khi nen vao Mu 















cAu tao gAm 6 t6 tAi, 6 t6 buyt 


lanh, do sir tang momen phanh nen toe do quay 
in ft 5.73b): 

dong cua xe, banh xe xuat hien trugt let tai giai 
lieu khien. Tin hieu nha phanh dugc dua den cac 
A, van B dong kin (ON). 

vao P, tac dong len tren cua van mang (1) dong 
jra dan khi ra B. Khi nen co tren bau phanh qua 
at tren cua van mang (2), mo cua khi thoat qua 
lau phanh khong dugc cap khi nen thuc hien nha 



nit 5.73c): 

, neu ban dap phanh duy tri a muc do thich hgp 
ng, banh xe khong bi trugt Ion hon giai han do 
16 trugt co the nam trong vung khong can dieu 
rgt khoang 15-f30%). Tin hieu dua tai cuon day 
: hien ma van B. Van A dong kin (ON). Khi nen 
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tir cira P, mot mat van tac dung len mat tren cua van mang 1, mat khac di qua 
van B tac dung len mat duoi cua van mang 2 day kin dudmg dan B voi duang 
xa R. Khi nen khong dugc cung cap cho bau phanh banh xe, nhung cung 
khong thoat dugc ra khi quyen thuc hien qua trinh giu: phanh. 




fflnh 5.73c: 

Trang thdi giCr phanh khi 
nhd horn gi&i It an tru-ol l&n 
nhat cho phep 


Tin hi$u dr van A 

ON 

Tin hi$u 6 van B 

OFF 


Van mang 1 


Cua dan 
vao (P) 


Cua din 
ra(B) 


Van A 


CuQn 
d&y CA 



CuOn 
diyCB 

Van B 


Du&ng 
xi R 


Qua trinh nha phanh hay giu phanh xay ra lien tuc, tuy thuoc vao vi tri 
cua cac van mang (1), van mang (2), hay la phu thuoc vao vj tri cua van A, 
van B. Bieu do cung co the hieu la: phu thuoc vao viec cap tin hieu (muc 
dien ap dua vao cuon day CA, CB) do bo dieu khien trung tarn (ECU-ABS) 
dua ra. 

Bo dieu khien trung tarn, co bo vi xu ly, cho phep tinh toan tuc thoi cac 
tin hieu dua vao tir cac cam bien toe do quay banh xe. Cac thong s6 tbc do 
banh xe cho phep xac dinh do trugt cua timg banh xe va dieu khidn ap suat 
khi nen din toi cac banh xe doc lap tuomg ung vbi do trugt cho phep. 

Sir phanh va nha phanh cung co the coi nhu viec nhap phanh lien tuc cua 
nguoi lai xe khi phanh, nhung kha nang chinh xac va do nhay cao hon nhilu. 
Do vay, cac banh xe lam viec khi phanh khong bi xay ra trugt l4t. 










cAu tao gAm 6 t6 tAi, 6 t6 bu^t 
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t qua 

- Ban romo 

dong 

cau tmoc 

co tu 

suat (3) di 

ce va 

mot bo EC 

chan 

- Dau keo \ 

quan 

xe va cac 

ngay 

khien ap 
mot bo E' 
he thong 

/a xe 

i 

bao kha 

romooc. 

- Doan xe 1 
chung mo 

xe va cac 

i i 

khien ap 5 

i 

vay thuoc 

i 

5.3.16. HE THOI 


GfiiiTij 
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- Ban rormooc hai true (a) vai hai cam bien toe do banh xe (1) dat tren 
c£u truac ban rormooc thong qua vanh rang (6), hai van dieu khien ap 
su£t (3) dung chung cho ca cac bau phanh banh xe (5) cua hai cau va 
mot bo ECU (2) rieng (khong phu thuoc vao ECU ABS cua xe keo). 

- Dau keo vai cong thuc banh xe 4x2 (b) vai bon cam bien toe do banh 
xe va cac vanh rang 6 dat tai moi dau true banh xe, bon van dieu 
khien ap suat (3) rieng cho cac bau phanh banh xe (5) cua hai cau, 
mot bo ECU ABS doc lap cua xe k£o. He thong nhu vay thuoc loai 
he thong doc lap 4 kenh rieng re, cho phep lam vipc hieu qua, dam 
bao kha nang phanh va tinh on dinh cao cho doan xe keo ban 
rormooc. 

- Doan xe buyt hai than co mam xoay gan lien vai xe keo (c) su dung 
chung mpt bo ECU ABS. He thong su dung sau cam bien toe do banh 
xe va cac vanh rang (6) dat tai moi dau true banh xe, sau van dieu 
khien ap suat (3) rieng cho cac bau phanh banh xe (5). He th6ng nhu 
vay thuoc loai he thong doc lap sau kenh rieng re. 

5.3.16. HE THONG PHANH KHINEN CO ABS+ASR 

Nhieu loai 6 t6 buyt ngay nay trang bj he th6ng ABS+ASR. 

A. So 1 do thong ABS+ASR+EDC 

Tren hinh 5.75 la sa d6 he thdng phanh khi nen cua 6 to buyt Huyndai 
AERO SPACE co b6 tri ASR. 

So vai 6 to chi bo tri ABS, 6 to co bo tri ASR co them 2 cum: 

- Van kiem soat dien tu ASR (13), 

- Van d6i chieu dieu khien va xa nhanh (12), 

- Cong tac kich hoat dieu khien dong ca (15), 

- C\im van dieu khien muc cung c4p nhien lieu cua thanh rang bom cao 
ap(14), 

- Den bao kich hoat ASR (5). 

Cum van kiem soat dien tir ASR (13) co tac dung didu khien mach cung 
cap khi nen cho ASR. 

Khi kich hoat lam viec a che do ASR, cung d6ng thai dua ABS tham gia 
hoat dong, nhung nguac lai ABS lam viec khong cin su tac dpng cua ASR. 




CAU TAO GAM 6 TO tAi, 6 t6 buyt 
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Hinh dang ben ngoai cac cum chinh ASR mo ta tren hinh 5.76, gom: 

- Cac cam bien, 

- ECU (ABS+ASR), 

- Van di£u khien banh truac, 

- Van dieu khien banh sau, 

- Van ASR. 

B. Cum van dieu khien ap suat khi nen ASR 

Cum van ASR co tac dung dieu khien cung cap khi nen cho cum van 
ABS nham tien hanh phanh banh xe chu dong, khi banh xe xuat hien trugt 
quay 6 mot gia tri tinh toan truac. Cau true ca ban trinh bay tren hinh 5.77, 
bao gom: vo, cuon day, loi tu dong thai la van, cho noi day dien. 

D6n biu 
phanh (B) 


Duxyng 
xa (R)^ 


Dau noi day 
di$n 24 V 

R 

Hinh 5.77: Cau tao ben ngoai va nguyen !y lam viec cua van ASR 

Thirc chat van co cau true kieu van chan. Van chi dugc mo khi co tin 
hieu dien dua vao cuon day, thang luc 16 xo va mo dong khi cap cho van 
phanh cua ABS, dong. Khi nen dugc lay true tiep tu binh chua khi nen. 

He thong cung cap tren xe tao nen hai mach cap khi nen song song: va 
dugc gop chung tai van doi chieu va xa nhanh 12 tren so do tong quat. 

Neu he thong khong dugc kich hoat ASR, khi nen dugc dip tu binh chua khi 
qua van chia, tai van doi chieu va xa nhanh (cum 12 - hinh 75) cha kich hoat 
bang ban dap phanh va cap khi nen cho van dieu khien ap suat ABS. 








cAu TAP GAM 6 TO tAi, 6 t6 buyt 
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: kich hoat, khi nen dugc c&p tir binh chua den 
eu va xa nhanh (cum 12 - hinh 75), mcr thong 
lBS (nam noi tiep sau van ASR). 
i ASR va ABS nhu sau: 


d0ng cua h$ thdng 

D0 truot 

ABS 

ASR 

ABS 

Trugt let 

+ 


ASR + ABS 

Trugt let 

+ 



Tarot quay 

+ 

+ 


phan cua he thong dieu khien luc keo (TRC), 
tron banh xe khi khoi hanh va khi chuyen dong 


thanh rSng berm cao ap bi 
ket co khi thong thudmg). 

Tin hieu dieu khien c 
ga. Thong qua ECU vi tr 
chan ga xuong tuong ung 
(hay tham chi khong can 
gioi han truot cua banh x( 

D. Stf do nguyen ly ( 

So do nguyen ly h? tl 
tren hinh 5.79. 


ieu chinh ha chan ga (EDC) voi ASR 

la muc ga (Electronic Diezel Control: EDC) co 
khong tuy theo lua chon cua ngiroi su dung). 

co the mo ta tren so do hinh 5.78. Cac chi tiet 
han ben phai cua hinh ve. 



Hinh 5.78: H$ thong 
phanh co ASR va EDC 
tren d to tai va o to buyt 

1. Cim biin banh xe 

2. Vinh ring cim biin 

3. ECU ABS+ASR 

4. Van diiu khien ip suit ABS 

5. Van diiu khien ASR 

6. Van dii chiiu xi nhanh 

7. Van phin phii 2 ddng 

8. BO diiu chinh tii trpng 

9. Biu phanh binh xe sau 

10. ECU EDC 

11. Bin dap ga 

12. Cim biin vj trl bin dap 

13. Bom cao ap diezel 


lg tu nhu da trinh bay cr tren. Khoi ECU EDC 
cua ECU toan xe. EDC co nhiem vu dieu khien 


Cam biin 

foe 60 


| Input 


o 

'O 

O) 




5 & 


o 

'VO 






1.1/2.2 

^ 1 . 2721 " 






Gii trj ngir&ngi 
chan doin 


Nguon cung 
cap di$n 


Kzy.. 


Biin ipi 


Hinh 5.79: So (to 

Ky hi$u thCr tu binh xf 

He thong voi ABS 
van), cum van EDC dung 
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thanh rang bam cao ap bang mo to buac thong qua EDC (khong bo tri lien 
ket ca khi thong thucmg). 

Tin hieu dieu khien quan trong la toe do cua 6 to va vi tri ban dap chan 
ga. Thong qua ECU vi tri thanh rang duac xac djnh va ha miic dp ban dap 
chan ga xuong tuong ung. Khi do ABS lam viec vai muc do phanh nhe hem 
(hay tham chi khong can phanh), ma momen quay banh xe khong vuat qua 
giai han truort cua banh xe. 

D. So* do nguyen ly cua h$ thong di$n 

So do nguyen ly he thong dien 6 to buyt Aero Space 4x2 dupe trinh bay 
tren hlnh 5.79. 

Cam bien ECM Rorle 

Van ABS 1.1 
Van ABS 1.2 

Van ABS 2.1 
Van ABS 2.2 


Van ASR 

Ddn b&o 
D&n~ASR 

Van EDC 
Tif chin dodn 

Hinh S. 79: Sa do nguyen ly cua h$ thong dien ABS+ASR+EDC 
Ky hi$u thCr ti/ b&nh xe:Tm&c trdi: 1.1 Sau phii: 2.2 Tru&c phii: 1.2 Sau trdi: 2.1 

He thong vai ABS 4 kenh, co ASR cho cau sau chu dpng (mot cum 
van), cum van EDC dung dieu khien muc do ban dap chan ga. 
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- An lan thu ba de doc ma loi, den bao ma se nhap nhay theo nhip, can 
biet each doc cac nhip sang cua den bao ma chin doan. 

Vi du ve each doc ma loi bieu dien tren hinh 5.81. Ghi lai cac ma loi, tra 
tai lieu xac dinh su co cua he thong. 

Sau khi da sua chua cac sir co can phai tien hanh xoa ma bang each: an 
cong tac chdn doan, bat khoa dien ve ON, giu nhieu hon 5 s, sau do tat khoa 
dien. 


ON 

OFF 


t_ ) l_ ) U LJ l_ I LJ LJ 

Ma loi (4) cua ABS+ASR Ma loi Ma loi 

(Ma l5i (2) cua ABS) jl 2 322 

Hin/t 5.81: Cdch doc ma loi xac dinh hie hong cua he thong 


Neu khong thuc hien xoa ma, cac ma loi se bao lai vao cac lan su dung 
tiep theo. Neu sua chua khong hoan thien, cac ma I6i se xuat hien ngay sau 
lan dau su dung tiep. 


5.4. HE THONG PHANH THUY LlTC DIEU KHIEN BANG KHI NEN 
5.4.1. CAU TAO, NGUYEN LY LAM VIEC 

A. So’ do cau tao 

He th6ng phanh thuy luc dieu khien bang khi nen ( ky hieu:A/H) trinh 
bay tren hinh 5.82, duorc chia thanh ba phan chinh: 

- Phan cung cap khi nen: gom may nen khi, cac binh chua khi nen, bo 
dieu chinh ap suat, bo phan say kho khi nen truoc khi cung cap khi 
nen vao cac binh chua va cac van mot chieu. 

- Phan dieu khien bang khi nen gom: cac duong ong dan khi tir binh 
chua khi nen qua van phan phoi khi (18) va den xy lanh khi nen thuy 
luc (13). Qua xy lanh (13), ap suat khi nen chuyln thanh ap suat dau. 
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iy luc gom: binh chua dau (11) cung cap dau cho 
Cac dudng ong dan dau truyen ap suat thuy lire tir 
ic xy lanh banh xe (2), (15) cua cac ca cau phanh. 

re dan dong bdi d<?ng ca nen khi vao binh (7) qua 
rong binh (7) dugc bao nhd dong ho (1) dat trong 
iu khdi dong dong ca, ap suat trong binh (7) con 
mi), den (8) sang. Sau vai phut, ap suat trong binh 
en (8) tit bao hieu phanh da sin sang va xe co thl 


13 



r h 5.82: Scr do h$ thong phanh 
!. Cdng t£c (fen b6o p th6p 15. Ca c6u phanh sau 
I. B0 diSu chJnh pp suit 
'0. 80 ph$n siy khd khi n6n 
' 1. Binh chira diu phanh 
f 2. C6ng tic (fen bdo diu 
'3. Xy lanh khi n6n thuy lye 
'4. Cdng tic fen bio mdn 


16. Van diin tt> 

17. Xy lanh diiu khiin phanh phy 

18. Van diiu khiin khi nin 

19. Cdng tic din phanh 

20. Miyninkhi 


t khi (9) co tac dung dieu chinh muc ap suat cho 
p suat trong binh (7) vircrt qua muc, bo van (9) mcr 
d6ng thai qua bo Iqc am (10), quay ngugc lai ve 
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may nen khi (20), may nj 
cong suat dong ca. Vi n 
cao, mot lugng khi nen i 
chua (4). Khi nen tir bin 
(5) va (6) qua cac van n 
cao dugc dan tori van ph 
trich mot dong khi cung 
thong qua van dieu khiei 

Khi phanh, nguai li 
md cung cap khi nen tu 
(13). C&c van dieu khier 
dau phanh truyen den c 
truac va sau. Tai cac xy 
day guoc phanh ap sat vi 

He thong phanh hai 
dong, hai xy lanh khi n« 
doc lap. Tren 6 to hai ca 
cau xe, dam bao cac ban 

Trong he thong bo t 
bao bang den bo tri tre 
thong phanh. 

- Cong tac bao min 

- Cong tic bao mu 
dau cong tac donj 

- Cong tic bao ap 
phanh cho cac do 

- Cong tic (14), da 
da cua ma phanh 
the ma phanh. 

Hien nay cac xe du< 
vay khi nen di tir may ni 
phan (10) say kho nham 

Nang lugng do ngui 
van dieu khien khi nen. 1 
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may nen khi (20), may nen khi lam viec a che do khong tai, giam su tieu hao 
cong suat dong ca. Vi mot ly do nao do, ap suat trong binh (7) vot len qua 
cao, mot lugng khi nen se dugc xa ra khi quyen thong qua van an toan binh 
chua (4). Khi nen tir binh (7) dugc chia lam 2 dong rieng biet cap vao binh 
(5) va (6) qua cac van mot chieu (3 - van la day, 16 xo). Khi nen co ap suit 
cao dugc dan tai van phan phoi va nam cha tai do. Tu binh chua (7) con co 
trlch mot dong khi cung cap cho ca cau dong van khi xa (17) cua dong ca, 
thong qua van dieu khien dien tu (16). 

Khi phanh, nguai lai tac dong len ban dap phanh, van phan ph6i (18) 
mo cung cap khi nen tu binh (5) va (6) den cac xy lanh khi nen - thuy luc 
(13). Cac van dieu khien thuy luc (13) chuyen ap suat khi nen thanh ap suat 
dau phanh truyen den cac xy lanh (2), (15) cua cac ca cau phanh banh xe 
truac va sau. Tai cac xy lanh banh xe, ap suat dau tao ap luc len cac pittong 
day guoc phanh ap sat vao trong phanh, tien hanh qua trinh phanh. 

He thong phanh hai dong doc lap vai ket cau bo trl van phan phoi hai 
dong, hai xy lanh khi nen thuy luc rieng biet dan dong cho cac dong phanh 
doc lap. Tren 6 to hai cau, cac bau phanh tren cung mot cau dugc re nhanh a 
cau xe, dam bao cac banh xe tren cung mot cau dugc phanh dong thod. 

Trong he thong bo trl mot so cong tac. Cac cong tac nay thuoc he thong 
bao bang den bo trl tren tablo cua buong lai,- thong bao trang thai cho he 
thong phanh. 

- Cong tac bao muc ap suat thap (8), nam trong binh chua (7), 

- Cong tac bao muc dau dat trong binh du tru dau phanh (12), khi thieu 
dau cong tac dong mach den bao, 

- Cong tac bao ap suat phanh (19), dat sau van phan phoi khi, bao 
phanh cho cac dong khi dan ra cac xy lanh (13), 

- Cong tac (14), dat tai xy lanh khi nen - thuy luc, bao giai han mon toi 
da cua ma phanh va tang trong khi can thiet phai dieu chinh hay thay 
the ma phanh. 

Hien nay cac xe dugc trang bi them bo phan say kho khi nen (10). Nhu 
vay khi nen di tu may nen (20) truac khi vao binh (7) qua van (3) se dugc bo 
phan (10) say kho nham han che tot da lugng hai nuac lot vao binh (7). 

Nang lugng do nguai lai tao ra thong qua ban dap phanh chi dung de ma 
van dieu khien khi nen. Nang lugng tao nen ap luc dau thuc hien qua ap su£t 
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gc dieu khien bang ap suat thuy lure (dau phanh). 
ten goi la “he thong phanh thuy lure dieu khien 
iay ket hop dugc uru di£m cua ca phanh khi va 


nhang. 


‘tap, 

ihieu cum kich thuac lan, 
uat phuc tap, 

he thong cho phep dung chung nhieu cum cua 
so tieu chuan dong hoa cua nha san xuat va dap 
hanh theo tieu chuan ky thuat cua quoc te. 

huy luc 


c trinh bay tren hinh 5.83, gom 2 cum chinh: 

luc (7) gom: vo va xy lanh (9), pittong (10), binh 
7), cum van tru va pittong thuy luc (10), van xa 
ittong (10) co joang tron lam bang cao su de tao 
►ng (10). Cuoi xy lanh (9) la van xa khi. 

ia dau vao qua 16 B, chay qua cum van (7) tori 
a pittong (10), qua ranh hep vao loi pittong (10) 
la cum van va pittong - 10) cap cho xy lanh (9). 
dan den cac xy lanh phanh banh xe. 

i gom: buong (4) dang hinh tru, ben trong dugc 
nha pittong (2). Pittong (2) dugc lam kin bang 
Lo xo hoi vi cau true dang tru (3). Khoang N co 
6 thong khi (5) va cac mang loc khong khi. Khi 
kep qua 16 A vao khoang M. Xy lanh khi nen va 
ket vai thong qua don day (13) va co dinh vai 
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pittong (2) nha e cu (14). 
va xy lanh thuy luc I. Tn 
khe ha, nham mo van tru 
vao xy lanh (9). 



14 


Hinh 

1. Ph&t lam kin pittdng 

2. Pittdng xy lanh khi ndn 

3. Ldxohoivi 

4. Thdnh xy lanh 

5. Ldthdngkhl 

6 . DSu ndi 6ng dan dSu 

7. Van diSu khiSn 

C) duai xy lanh (4) b 
hinh chom cau va 16 xo 
bao bang den khi mon he 

b. Nguyen ly lam vie 

- Trang thai khong 

khi nen vao khoang M, i 
khien the tich cua khoan 
dien vao khoang N. Dau 
buong xy lanh (9). Luc r 
de tranh lot khi vao xy la 
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pittdng (2) nho e cu (14). Phot bao kin kep ng&n each giira xy lanh khi nen II 
va xy lanh thuy lire I. True pittong (2) ty vao pittong thuy lire (10) a dang co 
khe ho, nham mo van tru trong pittong (10) tao dieu kien cho dau phanh cap 
vao xy lanh (9). 



Hlnh 

1. Ph&t lam kin pittdng 

2. Pittdng xy lanh khi ndn 

3. Lo xo hoi vi 

4. Thimhxylanh 

5. Lo thong khi 

6. O&u noi 6ng dSn dau 

7. Van diSu khiin 


5.83: Xy lanh khi nen - 

8. Van xi khi 

9. Xy lanh phanh chinh 

10. Pittdng xy lanh chinh 

11. NSp 

12. Cdng tSc bdo mdn 

13. CSndiy 

14. Dai 6c 


thuy lire 

■A. Dutirng khi ndn v&o 

B. (tir van phdn ph6i khi dSn) 

C. Bu&ng b6 sung diu phanh 

D. Du&ng t&i xy lanh bdnh xe 

E. Du&ng thdng khi 

I. Xy lanh thuy li/c 

II. Xy ianh khi ndn 


CJ duai xy lanh (4) bo tri chot (13). Chot (13) co mot ranh nho, dat ch6t 
hinh ch6m cau va 16 xo noi voi cong tac (12). Cong tac nay dung de canh 
bao bang den khi mon het ma phanh. 

b. Nguyen ly lam viec: 

- Trang thai khong phanh: Van phan phoi khi dong, khong cung cap 
khi nen vao khoang M, lire cang cua 16 xo (3) day pittdng (2) het sang trai, 
khien the tich cua khoang M dat nho nhat. Khi trdi qua 16 (5) va ludri loc 
dien vao khoang N. Dau phanh dua vao lo B, qua van mot chieu chay vao 
buong xy lanh (9). Luc nay dau co ap suat thap. Van (7), d trang thai dong, 
de tranh lot khi vao xy lanh (9). 
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- Trang thai phanh: Khi nen dugc cap bai van phan phoi khi, qua 16 
A, dien day khoang M. Ap luc cua khi nen thang lyre eSng cua 16 xo (3) day 
pittong (2) chuyen dich sang phai. Luc nay van tru bit duomg dau, khong cho 
dku lot vao xy lanh (9) tao nen buong kin. Tiep tuc tang ap luc khi nen, 
pittong (10) dich chuyen sang phai lam tang ap luc dau va cap cho cac xy 
lanh banh xe nha lo C. Duai ap luc dau, cac guoc phanh dugc day sat vao 
trong phanh tien hanh qua trinh phanh. 

- Trang thai ra phanh: Ap suat khi nen chua dat gia tri max. Ap luc 
khi nen can bang vod luc c&ng 16 xo (3) va ap luc dau trong xy lanh (9), do 
do se giu nguyen pittong cua xy lanh thuy luc a mot vi tri nhat dinh, ap suat 
dau ra cac xy lanh banh xe on dinh theo muc dap phanh cua ban dap dieu 
khien, duy tri 6 trang thai ra phanh. 

Co’ cau bao mon ma phanh: Khi ma phanh mon qua muc, khe ha giua 
ma phanh va tang trong 16m, pittong cua xy lanh thuy luc (10) dich chuyen 
het sang phai duai tac dong cua pittong khi nen (2), pittong khi nen (2) day 
vao chot (13) lam true trugt (11) di chuyen, chom cau cua chot trugt khoi 
ranh, dong mach qua cong tac dien (12), den a bang tablo bat sang, bao mon 
het ma phanh, can phai dieu chinh lai hay thay the ma phanh. 

Ket cau cua binh chua dau cung tuong tu nhu binh chua dau cua he 
thong phanh thuy luc, va dugc the hien tren hinh 5.84. 


Hi nil 5.84: Binh chua dau phanh 

1. Nip chin diu 6. C6ng tic ddn bdo 

2. Ph§u diu 7. Nam chSm vmh cuv 

3. Tim chin sdng 8. Vd cum edng tic 

4. Binh di/ tru 1 diu 9. Nip che bpi 

5. Phao diu 


c. ifu n/tupc diem cua h£ thong 
- U’u diem: 

+ Luc ban dap nho do khong true tiep tao ap suat dau, 

+ Hanh trinh ban dap nho, nhung ap suat dau khi lam viec 16m nhat 
co the dat den 18 h- 24 MPa, 
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+ Ket cau gon, 

+ Do tin cay cao voi hai dong dieu khien rieng biet, 

+ Co kha nang dl dang dong hoa ket cdu voi cac h£ th6ng phanh. 

- Nhuoc diem: 

+ Ket cau phuc tap, gia thanh cao, 

+ Chiem khong gian lom, 

+ Bao duong, sua chua va chan doan phuc tap. 

D. Xy lanh khi nen thuy luc co bo dieu khien, xa khi nhanh 

Tren cdc 6 to tai thuoc phan loai tai trong vua va ldn, he thong phanh 
thuy luc diSu khien bang khi nen su dung xy lanh thuy lire khi nen co bo 
didu khien, xa khi nhanh. 

So do he thong phanh cua Hino GH the hien tren hinh 5.85. Cac he 
thong co ban khong co khac biet nhieu voi loai da trinh bay d tren. 



Hinh 5.85: Dan dong phanh 6 to tai Hino co bo dieu khien , xa khi nhanh 

Cdu tao cua bo dieu khien, xa khi nhanh the hien tren hinh 5.86. 

Voi loai GH nay, van phan phoi hai dong duoc su dung nhu la co cau 
mo van khi nen (tin hieu dieu khien phanh) tir ban dap, cap khi vao duong A. 
Dudmg cap khi B duoc dan khi true tiep tir binh chua khi nen tdi cum van tac 
dong nhanh, cho san o do. Khi co khi nen tir van phan phoi den, pittong van 
(3) di xu6ng, dong kin van xa khi (7) va mo van cho thong khi nen vao 
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buong C. Ap suat khi nen tu binh chua tac dong len pittong khi nen thuc hien 
tang ap cho xy lanh phanh. 

Qua trinh hoat dong tuong tu nhu da trinh bay tren hinh 5.83. Viec xa 
khi nen (nha phanh) xay ra: khi khi nen trong xy lanh thoat qua duong C toi 
ngay cac 16 thoat D, dat tren than van. 

Uu diem cua he thong co cau true nay la 6 cho: 

- Khi nen luon thircmg true tir binh chua toi xy lanh thuy luc, chi can co 
tin hieu phanh do van phan phoi hai dong cap thi khi nen lap tuc gay 
nen hieu qua tang ap. Do vay giam bot thoi gian tang ap tren duong 
ong dan toi xy lanh thuy luc khi nen. 

- Khi nha phanh, khi nen trong xy lanh khi nen thoat qua lo xa khi D 
ma khong phai quay tro ve van phanh, xa ngay ra khi quyen, khi nen 
tren duong ong dan se thoat qua 16 xa khi cua van phan phoi hai dong, 
do vay tang nhanh kha nang thoat khi nen ra khi quyen, giup cho he 
thong san sang o trang thai phanh tiep sau neu 6 to tiep tuc gap 
chuong ngai. 


8 9 



Hinh 5.86: Xy lanh khi nen thuy lire co van dieu khien , xa khi nhanh 

1. Nip van 5. Van 9. Xy lanh khi nin D. Ld xi khi 

2. Th£n van 6-Vongbitkin A. Tir van phan phoi den E. Tu> binh chira dau den 

3. Pittong van 7.Lovanxa B. Tis binh chira den F. Den xy lanh binh xe 

4. Ld xo 8. Du&ng dSn khi C. Din xy lanh khi n6n 


Thuc chat day la bo van phanh tu dong R12 co kha nang xa khi nhanh, 
dam bao khac phuc su cham tre tac dung cua he thong khi nen. Cum van nhu 
Vay la mot bo van to hop chuc nang: vira lam nhiem vu dong mo van xa khi 
va mo dong van cap khi nhu cum van phanh hai dong. 







Chiromg 5: H$ TftdNG phanh 


407 


E. Van de do kiem 

Viec danh gia chat lugng cua xy lanh khf nen - thuy luc dugc tien hanh 
sau khi kilm tra chit lugng cua van phan phoi khf nen. Cac thong so kiem 
tra chit lugng cua xy lanh thuy luc - khf nen tien hanh vai 3 trang thai do (a, 
b, c). Phucmg phap xac dinh cac thong so dugc bieu dien tren do thi vai bo 
so lieu cua hang Hino (hinh 5.87). 



b J_a_ 

_c_1 

Lo?i 1 (kG/cm" 4 ) 

0,18±0,1 

132±7 

6,0 

■ V.M 11B411 r J1 l.'l J1 \'M ■ 

0,4±0,15 j 186±7 

7,0 

Lo^i It cdu sau (kG/cm 14 ) 

0,6+0,15 

181 ±7 

7,0 


Hirih 5.87: Phmmg phap kiem tra chat lirpng 
he thong phanh thuy lire dieu khien khi nen 


Ket qua dugc xem xet theo ket cau: 

- Vai loai van phan phoi khong chenh ap suat thuy luc giua cau truac 
va cau sau (loai I), 

- Vai loai van phan phoi co chenh ap suat thuy luc giua cau truac va 
cau sau (loai II). 

5.4.2. PHANH THUY LU*C DIEU KHIEN BANG KHI NEN CO ABS 

Phanh thuy luc dieu khien bang khf nen co ABS su dung cac xy lanh 
banh xe dieu khien ca cau phanh bang thuy luc (dau phanh vai ap suat cao). 
Phan dilu khien chong bo cung banh xe ABS dugc thuc hien thong qua dan 
dong khf nen. Nhu vay thuc chat he thong dan dong la to hgp cua hai phan 
chfnh: 


- Dan dong dieu khien khf nen co cac cum cua ABS, 

- Dan dong dieu khien phanh banh xe bang thuy luc (tuong t\r nhu ket 
cau cua 6 to khong bo trf ABS). 

Sa do cu the trinh bay tren hinh 5.88, ap dung cho cac 6 to buyt vai he 
thong dieu khien: 4 cam bien toe do banh xe, 3 kenh dieu khien ap suit khf 
nen thong qua cac cum van dieu khien ap suat. 
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Trong he thong, mot kenh dieu khien cau truac vai hai cam bien toe do 
va mot van dieu khien ap suat chung, hai kenh dieu khien cau sau va cac cam 
bien doc lap. 

De xac dinh toe do chuyln dong cua 6 to, cung giong nhu tren xe vdi he 
thong khi nen toan phan (Full Air, ky hieu: A), bon cam bien toe do 6 to xac 
dinh dugc toe do quay cua tirng banh xe. Cac tin higu dugc xac dinh cheo va 
dung de tinh do trugrt cua banh xe: 


- C^p banh xe truac, ben trai vai banh xe sau ben phai, 

- Cap banh xe truac, ben phai vai banh xe sau ben trai. 



Hinh 5.88: P/tan/t thuy lire dieu khien b&ng khi nen co ABS 
— Du&ng khi n6n — — — Du&ng diy <Ti$n Dutimg d§n thuy lye 


1. dm bi6n b&nh xe 4. Dbn bdo ABS 7. Xy lanh tdng hop 

2. ECU ABS 5. Birth chCra khi n4rt 8. Xy lanh bdnh xe 

3. Van diSu khiin dp suit khi ndn 6. Van phanh 2 ddng 9. Vdnh rdng edm biin 


Do trugt dugc thiet lap rieng cho tirng banh xe. Vai hai banh xe sau cac 
kenh dieu khien doc lap theo do trugt cua tirng banh xe. Vai hai banh xe 
truac, tin hieu di£u khiin dugc thilt lap khi co mot trong hai gia tri do truot 
tiln toi giai han can dieu khien (tuc la ldy gia tri do trugt Ion nhat trong hai 
gia tri thu dugc cua cdu truac) de tien hanh dieu chinh ap suat cho xy lanh 
khi nen thuy luc chung. 

Bang each nhu vay, cac banh xe truac co kha nang de dang dilu khien 
huang chuyln dong, kl ca khi 6 to chuyln dong tren duong tran. 











Chiromg 5: h$ thOnc, phanh 


409 


5.4.3. PHANH THUY LlTC DIEU KHIEN BANG KHINEN CO 
ABS+ASR+EDC 

Tuomg tu nhu he thong phanh khi nen, he thong phanh thuy lire co dieu 
khien bang khi nen cung thiet hi ABS+ASR+EDC voi so do tren hinh 5.89. 

He thong phanh su dung hau het cac linh kien ABS, ASR, EDC cua he 
thong phanh khi nen. Phan thuy luc bao gom: xy lanh to hop khi nen thuy 
lire voi bo van tu dong dieu khien khi nen co bo xa khi nhanh tao dieu kien 
tang do nhay cua he thong. 

Tren so do su dung cau true: 4 cam bien, 3 kenh dieu khien. Cac loai he 
thong tong hop nhu vay duoc bo tri tren cac loai 6 to buyt duong dai (AERO 
EXPRESS) va xe tai, dau keo co tai trong vua. 

Cac he thong phu lien ket voi phan khi nen nhu: tror lire ban dap ly hop, 
co cau dieu khien van xa dong co, 


V7P77Z\ abs 



Hinh 5.89: Phanh thuy luc dieu khien bhng khi nen co ABS+ASR+EDC 

. Du&ng khi n4n - Outing day di$n - Outing din thuy life 


1. Cim biin bdnh xe 

2. ECU ABS 

3. Van dieu khien ABS 

4. O&nbAoABS 

5. Odn b&o ASR 


6. Binh chua khi n6n 11. Van diSu khiin ASR 

7. Van phanh 2 ddng 12. Van ttf dQng d6i chiiu 2 ngd 

8. Xy lanh ting hgp 13. BO diSu khiin dOng co EDC 

9. Xy lanh b&nh xe 14. COng tie kich hoat ASR, EDC 

10. VOnh rSng c&m biin 
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5.4.4. HE THONG PHANH THUY LlTC - KHI NEN TREN 6 TO TAi 
NANG VA CHUYEN DUNG 

6 to Komatsu (4x2) c6 tai trong toan bo 54 tan thuring dugc su dung de 
van tai mo, xe dugc bo tri: phanh chinh, phanh do (phanh dung), phanh phu, 
phanh cham dan. Tren cau truac bo tri co cau phanh cam quay, khi nen, 
phanh tay - khi nen. Tren cau sau sur dung phanh thuy lire khi nen va phanh 
tay khi nen. Cau sau dang don co do cung vung cao. Khi day tai, cau sau co 
the chiu tai tai 36 tan. 

Cac ket clu phanh ri cau truac cung tuang tu nhu tren cac loai 6 to tai. 
Phanh tay dugc trinh bay a phan tiep sau. Bac diem nrii troi cua he th6ng 
phanh la ket cau ca cau phanh cau sau cua xe. 

A. Su do cau tao 

Ca cau phanh dung tren cau sau la dang phanh nhieu dia lam vife trong 
dau (trinh bay trong phan ca cau phanh). Sa do dan dong phanh 6 to 
KOMATSU kha phuc tap, dugc chia lam ba cum chinh. 

- Phan cung cap khi nen gom: may nen khi, bo say kho khi nen, bo di6u 
chinh ap suat, bo van chia va bao ve, cac binh chua khi nen kho, cac 
van mot chieu. 

- Phan dieu khien bing khi nen gom: cac during ring din khi, van phan 
phoi hai dong, cac van nha nhanh phanh truac, .... Tren during ra dan 
dong phanh dia cho cau sau gom: van phan phoi hai dong xy lanh 
phanh khi nen- thuy lire. 

- Phln thuy lire g6m: cac binh chtia dlu cung clp diu phanh cho xy 
lanh phanh khi nen - thuy lire (5), qua cac during ring den bo clp va 
bu dau phanh (4) trii pittong (2) phanh banh xe. 

Sa do tren hinh 5.90 chi trich ra phan ket cau thuy lire. Cac phan dan 
dong khi nen tuang tu vai ket cau cua cac he thong phanh tren 6 to tai thong 
thuring. 

B. Nguyen ly hoat dqng 

Khi dong ca lam viec, may nen khi hoat dong nhri ca cau dan dong tir 
true khuyu den. May nen khi se cap khi nen vao binh chua va khi nen dugc 
say kho va dugc dua sang binh chua khi nen kho, binh chura nay dugc chia 
lam hai khoang rieng bi^t de dan dong phanh truac va phanh sau. Bq dieu 
chinh ap suat khi nen (3) co tac dung dieu chinh muc ap suat quy dinh trong 


Chmmg 5: h$ th6ng phanh 


411 


binh chua. N£u ap suat trong binh vuat qua muc cho phep thi van han che ap 
suat khi nen mo ra cho khi n&i di tu binh chua (4) di ve ngugre l?ii may nen 
khl nhim lam giam su tieu hao cong suat dong ccr. Vi mpt ly do nao do ma 
ap su4t trong binh chua (4) v<?t nen qua cao thi mQt lugmg khi nen dugre xa ra 
thong qua van an toan. 




Hin/t 5.90: Sff do h$ thong dieu khien phanh nhieu dta cua Komatsu 

Khi phanh xe, nguoi lai tac dimg len ban dap phanh nho, du de mo cac 
van phanh chinh trong van phan ph6i hai dong, mo thong dong khi nen didu 
khien den van phan phoi khi nen truac va sau. Khi nen cong tac tu binh chua 
toi roi di den cac xy lanh phanh khi nen - thuy l\rc (5), cac bliu phanh truac. 
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Khi nen co ap suat cao di vao bau phanh, day pittong di chuyen tao nen ap 
suat dau de dan dong cac pittong phanh banh xe (2) va thuc hien qua trinh 
phanh. 

Khi khong phanh, van phan ph6i se a trang thai dong va se ngung cung 
cap khi nen dieu khien tdi cac xy lanh khi nen - thuy lure (5), dong thdi md 
cac van nha nhanh phanh sau thong vdi khi trdi, xa khi nen ra ngoai khong 
khi. Dudi tac dung cua 16 xo hoi vi, pittong trong cac xy lanh khi nen - thuy 
lure (5) se trd ve vi tri ban dau. Dau bi giam dan ap suat, cac dla phanh d ca 
cau phanh dia ma sat trd ve vi tri ban dau, ket thuc qua trinh phanh. 

C. Cau tao van tu* dong bu dau (Slack Adjuster) 

Van tu dong bu khe hd la bo phan nam d vi tri giura xy lanh khi nen thuy 
lure va ca cau phanh banh xe va co cong dung: 

- Dam bao cap du dau vao pittong ca cau phanh banh xe ma khong phu 
thuoc vao do mon cua dia phanh trong thdi gian sur dung, nhd viec tu 
dong bu mot lurong dau cho khe hd giua cac dia phanh. 

- Thiet bi giup chong lot khi vao dudng cap dau cua ca ciu phanh. 

Tren hinh 5.91 la cau tao cua van tu dong bu dau. 



DSn 
CCP 
' phii 


1. Than van 

2. Xy lanh 

3. Pittdng 

4. JoSng 

5. Vdnh I6t 

6. Ld xo 

7. Pittdng van bu 

8. De van bu 

9. Van bu 

10. Ld xo van bu 

11. Ph&tldmkin 

12. Ldcapbudiu 
s. Hdnh trinh c6p 

dAu co bin 


Van bu dlu co cau tao nhu xy lanh kep: moi xy lanh va pittong cap diu 
cho moi ben ca cau phanh banh xe. Dau khong cap true ti4p ma bo tri thong 
qua pittong chuyen dau (3) nham de phong sir co hu hong mot ben. Pittong 
co the dich chuyen mot doan s, tuong ung vdi luong cap dau can thiet cua ca 
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c4u phanh. Lo xo (6) bb tri trong long pittong (3) giup lam em qua trinh nha 
phanh, db phong su giam ap dot ngot gay nen hien tuong lot khi vao duong 
cap dau. 

Tren than (1) con b6 tri them mot duong dau phu, chay qua cum van bu 
dau (7, 8, 9, 10, 11) tbi cum co cau phanh. Van bu nam trong trang thai luon 
dong kin, chi khi nao pittong (3) da ep sat vao thanh cuoi cua xy lanh (2) va 
ap suat tren duong cap van tiep tuc tang thi van bu (9) mo ra de cap dau nho 
duong dau phu vao co cau phanh. Ngupc lai khi khong phanh, dau phanh 
trong co cau phanh bi qua nong tao nen ap suat du, mot luong dau nho se 
thoat qua van bu dau de tranh hien tuong tu phanh. 

Nguyen ly lam viec: 

- Trang thai phanh: Khi ban dap phanh duoc nhan, dau co ap suat cap 
tu xy lanh khi nen thuy luc di vao xy lanh (2), lam pittong (3) di chuyen 
sang phai mot khoang s va ep mot lupng dau co san b khoang doi dien 
pittong di den day pittong co cau phanh ep vao dia phanh, khac phuc khe ho 
trong co cau phanh va tien hanh phanh banh xe. Khi ap suat dau ti4p tuc tang 
ma su phanh banh xe chua dap ung, van bu mb ra, dau co ap suat cao di qua 
duong bu dau vao co cau phanh banh xe thuc hi^n tiep qua trinh phanh. 

- Trang thai nha phanh: Khi ban dap phanh dupe nha ra, ap suat dau tir 
xy lanh khi nen thuy luc giam xuong, van bu bi dong lai, ngimg cung cap ap 
suat dau cho xy lanh phanh banh xe. Do co ap luc cua dau lam mat tac dung 
len pittong phanh banh xe lam cho pittong nay dupe day trb lai trong xy lanh 
(2) dung bang khoang each s va khe ho giOa cac dia phanh va pittong phanh 
lai dupe giu b mQt gia tri nhat dinh. 

D. iTu nhtrpc diem: 

- He thong phanh 6 to tai nang KOMATSU da k4t hop dupe uu di4m 
cua ca phanh thuy luc va phanh khi nen: co do nhay tot, hieu suat lbn, 
mac du 6 to co tai trong lbn nhung dieu khien rat nhe nhang. 

- He thong phanh su dung co cau phanh dia ma sat ngam trong dau vbi 
uu diem: 

+ Khong can phai dieu chinh khe ho khi bi mon, khong phai cham soc 
bao duong thubng xuyen, 

+ Do co cau phanh dupe lam mat bang dau va dupe che kin khong bi 
bui ban nen tuoi tho cao, lam viec tin cay. 
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Nhugrc diem: Co ket cau phirc tap, nhieu cum co kich thuac lan, luon 
phai kiem tra sir bao kin cua he thong khi nen va thuy luc. 


5.5. PHANHTAY 

Phanh tay hien nay dang dung vai cac dang ca ban duai day. 

A. Dung bau phanh tich nang 

Tren hinh 5.92 la so do cau true he thong cap khi nen dung de nha 
phanh tay vai hai dang cau true truyen lire: 

- Co vi sai giua cac cau, bo tri tren cac cau sau bau phanh tich nang, 

- Lien ket cung giua cac cau, chi bo tri bau phanh tich nang tren mot 
cau, cau con lai dung bau phanh thong dung. 

Tren he thong phanh khi nen bo tri ca cau phanh chung vai cac ca cau 
phanh cua cau sau. Sir dung cac bau phanh tich nang cho phep: khi dong ca 
khong lam viec, 16 xo trong bau phanh se tien hanh tu phanh xe (xem phan 
he thong phanh khi nen). 

Khi dong ca lam viec khi nen dugc cap tai van phanh tay, d6ng thai tai 
van tu dong R12. Neu van phanh tay a vi tri khong phanh (an vao- a vi tri 
khong phanh) khi nen dan qua van cung cap ap suat (tin hieu) cho van R12, 
cac duomg khi nen cung cap cho cac bau phanh giai phong tac dung cua 16 
xo tich nang thuc hien su nha phanh. 




Hinh 5.92: He thong nha phanh tay vai cau phanh khde nhau 

a. Truyen lyc cd vi sai giua c£c cSu 

b. Truyen lye lien ket cung giua c£c cau 
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B. Dung chung ca cau phanh, dan dong d§c lap dieu khien phanh tay 

Cac dang ca ban su dung tren he thing phanh din dong thuy luc co the 
phan chia ra nhu sau (ket cau cu the xem [1]): 

- Vai ca clu phanh tang trlng thudmg gap ket cau dung co cau don day 
lien hop phanh chan va phanh tay. 

- Vai ca cau phanh dia: 

+ Phanh tay dieu khien chot khoa pittong, 

+ Phanh tang trong bo tri trong long dia phanh, 

+ Dung them mot cum ma phanh cho phanh tay voi ket cau dieu 
khien ma phanh ki6u boi. 

Cac dang ket cau nhu tren thudmg xuat hien tren 6 to tai nho, minibus, 
midibus. 

C. Phanh tay tren true truyen 

Phanh tay tren 6 to co nhiem vu giu xe tren doc, va dam nhan chuc nang 
phanh phu khi phanh chinh co su co hu hong. 

Do phanh dat sau true truyen nen momen phanh can thiet sinh ra nho 
hom khi bo tri tai banh xe, boi vay ket cau gon. Mat khac do bo tri sau hop so 
nen ket cau dieu khien cho xe tai rat phu hop (khoang each tu buong lai tori 
hop so ngan). Tren 6 to bu>l ngay nay bo tri dong co hop so phia sau do vay 
viec bo tri khac vai 6 to tai. 

Tren 6 to tai cua hang Hino su dung he thong phanh chan thuy lire didu 
khien bang khi nen vai phanh tay dat sau hop so chinh (hinh 5.93). 

Mam phanh (7) bo tri bat chat vai vo hop so. Tren mam phanh dat guoc 
(9), ma phanh (10), ca cau dieu chinh kieu ren dai oc (8), cam quay (3). 
Guoc phanh dugc bo chat bang hai 16 xo dat phia duai. Phia tren dung cac 
mieng dem tron dan huang dich chuyen guoc phanh va dung 16 xo hoi vj 
cam (12) ben ngoai mam phanh. 

Cam quay dugc dieu khien nhdr don keo (4) dat sat sau hop so chinh. 
Lien he vai can kep phanh tay trong buong lai bang cap. Mot dau cap bit vai 
can keo tren buong lai. Dau cuoi noi vai don keo phanh tren ca cau phanh. 
Vo day phanh dugc giu chat tren tarn da co dinh (11). 
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Kit c&u ca cau phanh thuoc loai tu cuong hoa lire phanh, co diem tua 
duoi la co cau lien dong va dieu chinh khe ha ma phanh tang trong khi bi 
mon. 



Hinh 5.93: Ccf cau phanh tay cua xe tai Hino 

1. Tangtrdng 4. Ddn k6o phanh 7. Mam phanh 10. Md phanh 

2. 6c bSt tang trdng 5. Bu long kho& 8. Co cau Cfieu chinh 11. Tim 66 c6 6jnh 

3. Cam quay 6. 6c 6mh vj gude 9. Guoc phanh 12.L6 xo hdi vj cam 

Duong kinh lam viec cua tang trong: 

+ 203 mm cho xe tai nho hon 14 tan (chieu day ma phanh 5 mm), 

+ 254 mm cho xe tai ldn hon (chieu day ma phanh 7 mm). 

Can dieu khien co co cau coc ham va cong tac dien bao phanh. Khe hd 
dieu chinh co cau phanh tuong ung voi (8-10) coc ham nhay (tieng “tach” 
tren can dieu khien. Coc ham duoc co dinh bdi co cau 16 xo keo dam bao khi 
phanh tay da dugc keo khong the tu chuyen sang vi tri nha phanh (hinh 5.4). 

Tren 6 to tai Huyndai voi he thong dan dong phanh tuong tu cung su 
dung dang ket cau nay. Mot vai so lieu co ban: 

+ Duong kinh lam viec cua tang trong 304 mm, 

+ Chieu day ma phanh 6,8 mm, 

+ Luc keo phanh tay 135 N, 

+ Khe ho dieu chinh co cau phanh tuong ung voi (10-13) tieng nhay 
cua coc ham. 
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D. Phanh tay dieu khien b&ng khi nen 

a. Tren d to tai l&n 

Kit cau ca cau phanh trinh bay tren hinh 5.94. 

Kit cau dung ca cau phanh tay dat tai true truyen (tren true chu dong 
cau xe) dugc dieu khien bang khi nen. 

Ca cau phanh dang tu cuong hoa veri bien dang cam don gian. Cam 
quay (5) tien hanh phanh xe khi cat khi nen cho bau phanh tich nang hai vi 
tri (1). Ca cau phanh tay lam viec voi hai chiic nang: 

- Phanh phu khi xe chuyen dong hay giu: xe tren doc, 

- Khoa true bi dong cua hop so khi hop so tu dong a vi tri N (so “0”). 


14 13 12 



Hinh 5.94: Phanh phu dieu khien khi nen 

1. Gu6c phanh 5. Ldxo 9. Ong ren 13. Cam quay 

2. Dinh t6n 6. MiSng 66 10. Buldng ti/a gu6c 14. Gi6 66 

3. Ldxo 7. Ong ty 11. TSm che 15. Ddnquay 

4. Mim phanh 8. Vdnh rSng 6iSu chJnh 12. MiSng 66 16. BSu phanh 

Bau phanh tich n&ng hai vi tri co cau tao, trinh bay tren hinh 5.95, tuang 
tu nhu bau phanh dang pittong. Lo xo tich nang (4) co dO cung Ion du dam 
bao tao nen luc xoay cam quay phanh xe khi do. 

Bau phanh thuoc ket cau pittong vai mot dong khi dieu khiSn. 
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- Khi khong c£p khi n6n, 16 xo tich nang day pittong (1) di chuyin v6 
phia phai, thvrc hign xoay cam quay ve trang thai phanh. 

- Khi co ap suat khi nen, pittong bi dich chuyen ve ben trai hinh ve, nen 
16 xo tich ming, giai phong luc tac dung len can pittong, thuc hien nha 
phanh tay. 


Hinh 5.95: Bhuphanh 
tich nang hai v/ tri 

1. Pitting 

2. Cin diy pitting 

3. Xy lanh 

4. Li xo tich nSng 


4 3 

Nhu vay phanh tay chi nha khi co khi nen giam tori ap suit nhit dinh 
(gia tri nho nhat la 0,2 MPa). Nha ket cau nhu vay dam bao an toan cho 6 to 
co thS dugc giur yen tren d6c. 

b. Tren 6 to buyt 

Tren mot so 6 to buyt, phanh tay dat trong long phanh dia, dilu khien 
bang khi nen. Phanh dia dang 16m cho phep co the bo tri phanh tay dang tang 
trong vao khong gian ben trong cua dia phanh. 

Sa do bo tri chung ca cau phanh tay dat trong long phanh dia (ket ciu 
tuang tu v6i kiiu da dugre trinh bay tren xe Toyota Land Cruizer [1]) thk 
hien tren hinh 5.96. 



Hinh 5.96: Phanh tay tffit trong long 
phanh dia 

1. D7a phanh chin 4. 6 bi bdnh xe 

2. M$t blch moay o 5. Dimc&u 

3. Bin tnjc 6. Gu6c phanh 
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E)$c diem n6i bat cua 6 to buyt hifn dyi la sir dyng phuomg phdp b6 tri 
dong ca ddt ngang ndm sau. Khoang cdch tir buong dieu khien tdi cdu sau 
xdp xi 10 m. Kha ndng bo tri phanh tay di£u khidn bang khl ndn thuyn lgri, 
tren cac xe co h? thong phanh thuy lire (khong gian d£t ede xy lanh bdnh xe 
nho). 

Cac dia phanh bo tri xa 6 bi bdnh xe tyo nen hinh tr\i dai du d6 d£t vdo 
trong long ca cau phanh guoc dung cho phanh tay. Tren xe da co sin nguon 
khi nen thich hop vai viec sir dyng dieu khidn cac blu phanh. 

Tren hinh 5.97 la sa do h? thdng diSu khien phanh tay blng khi nen vai 
ca cdu phanh tang trong. 



Hinh 5.97: Sa do h^ thong dieu khien phanh tay bang khi nen 

1. Binh chu-a khl 4. Van xi khl nhanh 7. Ccr ciu CTiiu 

2. Van bio v$ 5. Biu phanh tfch ndng khiin phanh tay 

3. Van phanh tay 6. Gudc phanh 8. D6n bSy 


Bau phanh dang rich ndng, lam vi£c a hai che do: 

- Khi nha phanh cap khi ndn tir binh chua, qua: van bao v£ (2), van 
phanh tay (3), van xa khi nhanh (4), chac noi toi bau phanh rich ndng 
(5). Khi ndn giai phong tdc dyng cua 16 xo rich ndng thyc hi$n rut 
chem dieu khien phanh ra, ede md phanh dirge ep lai nha 16 xo hoi vj. 
Bau phanh co kha ndng nha phanh a dp suat khi nen cao han 240 
kPa. 

- Khi phanh banh xe bdng phanh tay, vi tri van phanh nhir chi tren hinh 
ve, he thong ngimg cap khi nen. Khi nen dirge xa ra qua cac cym van 
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(trong do co van xa khi nhanh). Lo xo tich nang trong bau phanh day 
ca cau dieu khien trong ca cau phanh thuc hien phanh tay. Trang thai 
phanh tay khong can co khi nen cung cap. 

Ket cau dieu khien phanh dugc trinh bay tren hinh 5.98. Ca cau can 
thirc hien day hai dau guoc phanh ep ma phanh vao tang trong bang lire cua 
16 xo tich nang. 

Cau tao: 

Trong vo (7) cua ca cau bao gom: don quay (8), ong day 6 ty vao gu6c 
phanh trai, ong day phai ty vao guoc phanh phai nha vanh rang (11) va ch6t 
dan huong (12). 



1 Vft bSt md phanh 

2. £cu trong 

3. Vanh rSng <Ji4u chlnh 

4. MA phanh 

5. Guoc phanh 

6. Ch6t 6&y tr&i 

7. Vo co du 

8. D6n quay 

9. Ong cky phAi 

10. GiA ty (Jiku chinh 

11. VAnh rAng efiku chinh 

12. Chot dan hudng 

13. Don day (n6i v&i pittdng 
bSu phanh) 




Chieomg 5: H$ th6ng phanh 
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Don quay (8) co vai chia ngan bat vai don day (13 - noi vai pittong bau 
phanh). Hai dau don quay dugc che tao ren bat vai ong day trai va phai theo 
hai huong ren ngugc chieu nhau. Cac ong day trai va phai lien ket ren vai 
don quay. 

Ong day trai (6) ty true tiep len dau guoc phanh nha ranh dinh vi, do vay 
chi co kha nang dich doc, khong co kha nang quay. Ong day phai (10) co 
dinh vai vo bang then, cho phep dich doc va khong co kha nang xoay. Phia 
ngoai cua ong day (10) co vanh r&ng (11) lien ket ren vai ong day. Vanh 
rang (11) co the xoay tuang doi vai ong day dung de dieu chinh khe ha cua 
ma phanh va tang trong. Dau ngoai cung cua ong day bo tri chot dan huong 
(12) ty len guoc phanh cua ca cau phanh. 

Nguyen ly lam viec : 

Khi don day (13) chiu tac diing cua luc day 16 xo tich nang, lam cho don 
quay (8) xoay di vai mot goc lan nhat kho^ing 50°. Hai ong day do bi dinh vi 
khong xoay, tao nen kha nang dich doc theo hai chieu ngugc nhau, day cac 
guoc phanh dich chuyen rong ra, thuc hien phanh. 

Khi nha phanh, don xoay (8), duai tac dung cua luc ep khi nen trong bau 
phanh, quay ve vi tri ban dau va cac 16 xo hoi vi ep ma phanh thu gon vao 
tarn. 


Khi ma phanh tang trong bi mon, can thiet phai tang chieu dai lam viec 
cua cum chi tiet dieu khien (6, 8, 10, 11) bang each xoay vanh r&ng (11). 
Ong day (9) khong xoay do vay dong vai tro nhu ecu co dinh, tao dieu kien 
thay doi chieu dai cua toan cum. De thuan lgi cho viec dieu chinh tren ca cau 
bo tri s^n gia ty (10), tao nen diem tua chac bay vanh rang xoay di. 

Ket cau phanh tay dieu khien bang khi nen nhu the, cung dugc dung cho 
ca cau phanh truac cua 6 to tai nang Komatsu. 


Ket cau kha gon va co the bo tri xa khu vuc dieu khien tren buong lai do 
vay dugc dung tren 6 to bu>t, cac 6 to chuyen dung khong co khong gian 
thuan lgi cho viec bo tri cac cum phanh tay don gian. 

Vai ket cau nay, khi nen dong vai tro nha phanh, con khi phanh bang 
phanh tay luc phanh dugc tao nen nha 16 xo tich nang trong bau phanh. Do 
vay cac 16 xo tich nang phai co do cung lan. 
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CAU TAP GAM 6 t 6 TAl, 6 T6 BUtT 


PHU LUC 

■ ■ 

CAC THONG SO 6 TO TAI, 6 TO BUYT, 6 TO CHUYEN DUNG 

So lieu cac loai 6 to cua Nhat Ban va Han Quoc 
du’g’c san xuat tir 2003 -2005 

Cac ky higu va chu’ viet tat trong phu luc: 


Ky hiqu, 
chu viet tat 

Dan vi 

Giai thick 

EBsBSHHBi 


Kidu 6 to do nha san xuat ky hieu 

Loyi 


Su dyng cho 6 to buyt: 

Bus: Xe chcr ngudri trong thanh pho 

Line: Xe chd nguori duomg dai 

DL: Xe chdr nguoi chuyen dung, du lich 

DxRxC 

mm 

Kich thudre bao ngoai: dai x rgng x cao 

L 

mm 

Chieu dai co sdr 

B (F/R) 

mm 

Chidu rgng cor so (or cau trude / dr cau sau) 

he 

mm 


SL ngudri 


S6 lugng ngudri cho phep 

Tong so (cho ngoi + dung + lai xe) 

G 0 

daN 

Trong lugng khong tai 

Gtai 

daN 

Trong luong huu ich ^ 

G m ax 

daN 

Trong lugng tong cgng cho phep 


m 

Ban kinh quay vong nho nh&t 

TL 


So luong so truyen cua hg thong truyen luc 
(so lugng so truydn- kieu gai so- OD) 

4,... 12: so lugng so truyen 

MT: gai sd co khi ( bang tay) 

AT: gai so tu dgng 

OD: co so truyen tang 

BX 


Kidu bo tri truyen lire, banh xe chu dgng 

CCP 


Kieu co cau phanh- Kidu dan dong phanh 

B: phanh dia; T: phanh tang trong 

A: Dan dgng khi nen 

A/H: Dan dgnj* khi nen, thuy lyre 



Theo quy chuan <ju6c te 

tga (a) 


Kha n&ng vugt doc ldn nhat 
tga: Goc d6c tinh bang so thyp phan 
a: goc doc tinh bang do 

Vmax 

km/h 

Van toe ldn nhat cua 6 to 
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Ky hieu, 
chit viet tat 

Don vi 

Giai thick 

Typ dong ca 


Kieu dong co do nha san xuat ky hi0u 

Bo tri 


Bo tri dong co tren xe - so lircmg xy lanh 

L: bo tri dQC than xe 

V: bo tri chu' V 

OHV, OHC, DOHC: Kieu bd tri tryc cam 

Ne/ne 


Cong suat / d so vong quay 

Nhat ban: kW; Han <juoc: PS 

Me/ne 


Momen xo£in Ion nhat d0ng co / d so vong quay 
Nhat ban: Nm; Han quoc: kGm 

NL 


Loai nhien lifu tong quat sur dyng cho dong co 

X: Xang; Di: Diezel 

V 

mmm 

The tich cong tac cua cac xy lanh cho mpt dong co 

8 


Ty le nen 


USESlHHHi 


Khong co so li0u 

- 


So lieu chira xac djnh chinh xac 


Cac ioai 6 to chuyen dung co cac tinh nang ky thuat cu the ghi trong cac 
bang cua phu luc. 
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cAu tap gAm 0 t6 tAi, 6 t6 bu*t 


PL1: Cac thong so ky thuat co 1 ban 6 to buyt (xem 2 trang lien ke) 


HINO BUS 


K91B9 

Lopi 

DxRxC 


KL-HU2PMEA 

Bus 

10675x2490x2945 

EZj 

2035/1820 

EH 

72(45+25+2) 

KL-HU2PLEA 

Bus 

12075x2490x3290 

EB 

2035/1820 

EH 

57(45+10+2) 

KL-HU2PMEA 

line 

10675x2490x2900 

BTO 

2035/1820 

m 

84(32+52+1) 

KL-HU2PPEE 

line 

19075x2490x3010 

jffrZl 

2035/1830 

B 

74(24+49+1) 

KL-HU2PMEE 

line 

10515x2490x3360 


2035/1830 

ESI 

63(20+42+1) 

KL-RU1JHEA 

DL 

8990x2490x3425 

tKfil 

2405/1820 

E El 

31(29+0+2) 

Uffil 

Bus 

11990x2490x3120 

El 

2040/1820 

E3 

57(45+10+2) 

KL-RU1FSEA 

DL 

11990x2490x3360 


2400/1820 

m 

57(55+0+2) 

KL-RU1FSEA 

DL 

11990x2490x3655 

El 

2065/1845 

B3 

57(55+0+2) 

KL-RU1FSEA 

DL 

11990x2490x3655 


2065/1845 

m 

57(55+0+2) 


lEBBIOSli 

■■Bam 


p a iiBi aa».ii ei3iW8!ail 


9970 




11675 

IEaE3S3E3 

15425 

IEOHS 

4x2 

15955 

IB3E3I 

4x2- j 

EESgTilKEimi 

4x2 


MITSUBISHI 1 

BUS -> 

Typ 6 t6 

Lopi 

DxRxC 

LO 

B (F/R) 

isai 

SL ngu&i 

KKBE63GMH 

Bus 

6990x23010x2620 


1655/1495 

lisol 

29(28+0+1) 

KKBE66DGUG9 

Bus 

6990x23010x2620 

lEHI 

1655/1495 

Bl 

29(28+0+1) 

KKBE64DJMH 

Bus 

6990x23010x2630 

IEB 

1655/1495 

Bl 

34(33+0+1) 

KKBE63GMHJ 

Bus 

6990x23010x2620 

BB 

1655/1495 

Bl 

24 

KK-MJ27HF 

Line 

6990x2300x2985 

IB1 

1915/1665 

B! 

43(19+23+1) 

KK-MJ27HL 

Line 

8690x2300x2925 

IS 

1915/1665 

[145] 

59(23+33+1) 

KK-MK27HM 

Line 

10490x2300x2905 

lESfi 

1915/1665 

Bl 

68(29+38+1) 

KK-MK26FJ 

DL 

8990x2300x3205 

iiBssii 

1895/1665 

Bl 

34(32+0+2) 

KK-MP35JM 

Line 

10750x2940x3110 

E 

2060/1815 

Bl 

82(31+52+1) 

KK-MP37JK 

Line 

10455x2940x3180 

\m\ 

2060/1860 

Bl 

63(22+64+1) 

KK-MP37JM 

Line 

10955x2940x2880 

«M 

2060/1860 

Bl 

74(32+41+1) 

KK-MM86FH 

DL 

8990x2490x3290 

IEBI 

2020/1815 

Bl 

34(32+0+2) 

KL-MS86MP 

DL 

11990x2490x3280 

Bl 

2025/1820 

Bl 

57(45+10+2) 

KL-MS86MP 

DL 

11990x2490x3540 

B 

2045/1840 

Bl 

!Bl 

57(45+10+2) 

KL-MS86MP 

DL 

11990x2490x3540 

Bl 

2045/1840 

57(45+10+2) 

KL-MS86MP 

DL 

11990x2490x3680 

Bl 

2045/1840 


51(49+0+2) 

MU612TX 

DL 

11990x2490x3770 

IB 

2015/1820 

165 

74(72+0+2) 

KK-MK23HH 

Line 

8990x2300x2890 

EES 

1890/1665 


60(35+34+1) 

NISSAN BUS -► 


i.mPTTl EEBl 

EiaEBDEQ 
BEEIEIE2i3E3 


iiHEffli ng 

IKDOEH 

IEQBS3ES 


| HO ESI E3 
IEQEZ3ES0 

l ifaEJuMiilTEl 

immm 

IKEIE11EE3 

iisimissi 

IEEIEui3E3 


Typ 6 t6 

E53 

DxRxC 

L 

B (F/R) 

B 

SL ngu&i 

IsSESI 

tga 

mmm 

TA-QGE25 

w 

4690x1690x1990 

ES3 

1470/1450 


1850 

BHEOESlBa 

KK-RM252GAN 

Bus 

8990x2320x3010 

1 

1900/1680 

m 

55(37+16+2) 

7120 

ifflgEi 

0.36 


KK-JM252GNA 

j Bus 

8990x2320x3010 

E9 

1910/1695 

B 

35(33+0+2) 

8440 

iibseei 

0.46 


KK-RM252GAN 

llfill 

9240x2320x2910 

EES 

1900/1680 

Ed 

55(25+29+1) 

8220 

11245 

0.32 


KL^1P252LAN 

m 

10090x2350x2980 


1900/1780 

m 

73(27+45+1) 


KL-JP252NAN 

m 

10765x2365x2925 


1900/1780 

m 

67(30+36+1) 

9270 

12955 

0.42 


KL-UA452KAN 

Hi 

10520x2490x3000 


2040/1810 

Bl 

68(31+36+1) 

10670 

14410 

0.36 
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HINO BUS 


Typ dQng ca 

Bd tri 

NL 

V 

s 

Ne/ne 

Me/ne 

CCP 

Kich thudc l6p 

Typ 6 td 

P11C(PT-I),D,T 

L6.0HV 

Dl 

10.520 

m 

184/2100 

883/1100 

T/T 

11R22.5-14PR,(W) 

KL-HU2PMEA 

P11C(PT-V),D,T 

L6.0HV 

Dl 

10.520 

o 

221/2100 

1079/1100 

t n 

11R22.5-14PR, (W) 

KL-HU2PLEA 

P11C(PT-I),D,T 

L6.0HV 

Dl 

10.520 

o 

184/2100 

883/1100 

T/T 

11/70R22.5-14PR, (W) 

KL-HU2PMEA 

P11C(PT-I),D,T 

L6.0HV 

Dl 

10.520 

m 

184/2100 

883/1100 

T/T 


KL-HU2PPEE 


L6.0HV 

I^IEESamil 

169/2100 

883/1100 


KL-HU2PMEE 

J08C(JT-V),D,T 

L6.0HV 

Dl 

7.691 

o 

191/2700 

745/1600 

T/T 

10R22.5-14PR, (W) 

KL-RU1JHEA 

F17D(FT-VI) 

V8.0HV 

Dl 

20.781 

m 

265/2200 

1255/1400 

T/T 

12R22.5-16PR, (W) 

KL-RU4FSEA 

F17D(FT-VI),D,T 

V8.0HV 

Dl 

16.745 

EH 

331/2000 

1618/1300 

T/T 

12R22.5-16PR, (W) 

KL-RU1FSEA 

F17D(FT-VI),D,T 

V8.0HV 

Dl 

16.745 

ED 

331/2000 

1618/1300 

T/T 

12R22.5-16PR, (W) 

KL-RU1FSEA 

F17D(FT-VI),D,T 

V8.0HV 


16.745 

IBS 

331/2000 

mra 

T/T 

12R22.5-16PR, (W) 

KL-RU1FSEA 


<- MITSUBISHI BUS 

Typ dg ca 

So tri 


V 

e 

Ne/ne 

Me/ne 

CCP 

Kich thu&c lop 

Typ 6 td 

4M51.D 

L4.D0HC 

El 

5.249 


114/3200 

373/1600 

0/T 

7.00-R16-10PR 

KKBE63GMH 

4M50.D 

L4.D0HC 

El 

4.899 


132/3200 

412/1800 

B/T 

205/85R176-117/115 LT 

KKBE66DGUG9 

4M50,D 

L4.D0HC 

El 

4.899 


132/3200 

412/1800 

EJ 

205/85R176-117/115 LT 

KKBE64DJMH 

4M51.D 

L4.D0HC 

El 

5.249 

CD 

114/3200 

373/1600 


7.00-R16-10PR 

KKBE63GMHJ 

6M61-3.D 

L6 

Mi 

8.201 

SEl 

165/2900 

588/1700 

KB 

245/70R19.5 

KK-MJ27HF 

6M61-3.D 

L6 

o 

8.201 

o 

165/2900 

588/1700 

T/T 

245/70R19.5 

KK-MJ27HL 

6M61-3.D 

L6 

El 

8.201 

o 

165/2900 

588/1700 

T/T 

245/70R19.5 

KK-MK27HM 

6M60T2.D.T 

L6 

El 

7.545 

o 

199/2700 

785/1400 

T/T 

9R119.5-14PR 

KK-MK26FJ 

6M70.D 

L6 

O 

12.882 

19.5 

184/2200 

880/1400 

T/T 

11/70R22.5-14PR 

KK-MP35JM 

6D24.CNG - 

L6 

m 

El 

11.945 

EH 

154/2200 

.• fESESSBS 

275/R70R22.5-148/145J 

KK-MP37JK 

6M70,D 

L6.0HV 

12.882 

184/2200 

880/1400 

T/T 

275/R70R22.5-148/145J 

KK-MP37JM 

60T2,D,T 

L6 

O 

7.545 

m 

199/2700 

785/1400 

T/T 

10R22.5-14PR 

KK-MM86FH 

8M21-1.D 

V8.0HV 

El 

21.205 

m 

272/2200 

1275/1200 

T/T 

12R22.5-16PR 

KL-MS86MP 

8M21-3.D 

V8.0HV 

El 

21.205 

m 

316/2200 

1520/1200 

T/T 

12R22.5-16PR 

KL-MS86MP 

8M21-3.D 

V8.0HV 

El 

21.205 

EH 

316/2200 

1520/1200 

T/T 

12R22.5-16PR 

KL-MS86MP 

8M21-3.D 

V8.0HV 

O 

21.205 

EH 

316/2200 

1520/1200 

T/T 

12R22.5-16PR 

KL-MS86MP 

8M21-3.D 

V8,0HV 

El 

21.205 

18 - 5 

316/2200 

1520/1200 

T/T 

12R22.5-14PR 

MU612TX 

6M61-3.D 

L6 

El 

8.201 


165/2900 

588/1700 

T/T 

225/70R19.5 

KK-MK23HH 


4 - NISSAN BUS 


Typ cfQng ca 

Bo tri 

m 

V 

e 

Ne/ne 

Me/ne 

CCP 

Kich thudc l6p 

Typ 6 td 

KA24DE.G 

L4.D0HC 

o 

2.388 

EE9 

103/5600 

202/2800 

D/T 

195/80R15 96S 

TA-QGE25 

FE6F.D 

L6.0HC 

m 

6.925 

KEO 

152/3000 

500/1400 

T/T 

9R15-14PR 

KK-RM252GAN 


L6.0HV 

EE 

6.925 

DU 

177/2700 

666/1400 

T/T 

9R19.5-14PR 

KK-JM252GNA 

FE6F.D 

L6.0HV 

EE 

6.925 

m 

152/3000 

500/1400 

T/T 

245/70R19.5 

KK-RM252GAN 

FE6TA.D.T 

L6.0HV 

EE 

6.925 

EE 

177/2700 

667/1400 

T/T 

235/70R22.5 

KL-JP252LAN 

FE6TA.D.T 

L6.0HV 

EE 

6.925 

EE 

177/2700 

667/1400 

T/T 

235/70R22.5 

KL-JP252NAN 

PF6HTA,D,IT 

L6.0HV 

EM 

12.503 

HE 

177/2100 

8341300 

T/T 

11/70R22.5-14PR 

KL-UA452KAN 
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cAu tap gAm 6 t6 tAi, 6 t6 buyt 


(tiep theo) 


HUYNDAI BUS 


Typ 6 td 

DxRxC 

0303 

11200x2500x3210 

HD-160 

9680 x2680 x3050 

RB-585 

10913x2490x3150 

RB-585 

10913x2490x3085 



FB-5Q0 


FB-500 


FB-500 


RB-520 


RB-520 


RB-520 


RB-520 


RB-520 


AERO CITY 520 


AERO CITY 520 


AERO CITY 520 


AERO CITY 540 


AERO CITY 540 


AERO CITY 540 


AERO CITY 540 


RB-600 


RB-600 


COUNTY SPR25 


COUNTY SPR29 


COUNTY 


e-AERO TOWN 


e-AERO TOWN 


e-AERO TOWN 


e-AERO TOWN 


e-AERO TOWN 


6900 


G900 


SUPERAEROCITY 


SUPERAEROCITY 


CNG 


AERO IS 


AERO LS CNG 


AERO SPACE LD 


AERO SPACE LS 


AEROSPACE LDX 


AERO HI SPACE 


AERO EXPRESS HSX 


AERO EXPRESS QUEEN 


AERO HI CLASS 


EEjll 

B eesi 

WMSMMSMXSM 

Eggi 

Iesj s 

8HH B: 

rm 

I da 
toi l 
I Bggil 

[ tol l 

ESSl i 

mm 
mm 
MEM 

EESI I 
EM 
fetoi i 

mm 
—i i 

lESli 

■ ESS3 I 

tol l 

ESI I 

mm 

pi 

ton 

l ESil l 

Esa 

Ieeui 

ngjl 

ESI 

mm 

KiESl | 

IMm 

EE1 
IEEJ 

\tm\ 


10913x2490x3159 


10913x2490x3090 


10913x2490x3140 


11840x2500x3140 


10175x2490x3182 


10175x2490x3182 


10576x2490x3070 


10576x2490x3070 


10576x2490x3125 


10576x2490x3090 


10576x2490x3125 


10576x2490x3090 


10576x2490x3125 


10576x2490x3125 


10913x2490x3154 


10913x2490 x3105 


10913 x2490 x3085 


10913 x2490 x3140 


11395 x2496 x3140 


11395x2496x3140 


6345 x2035 x2755 


7080 x2035 x2755 


7080 x2035 x2755 


8495 x2290 x3125 


8990 x2290 x3125 


8990 x2290 x3125 


8990 x2290 x3125 


8995 x2490 x3225 


8995x2490x3225 


10915 x2490 x3175 


10915x2 490 x3175 


10915x2490 x3295 




11600 x2490 x3235 


11600 x2490 x3235 


11600 x2490 x3235 


12050 x2490 x3235 


12050 x2490 x3235 


12050 x2490 x3415 


12050 x2490 x3415 


12050 x2490 x3415 


B Go 


2021/1821 


2050/1760 


2000/1830 


2000/1830 


2000/1830. 


2000/1830 


2000/1830 


2000/1830 


2000/1825 


2033/1830 


2033/1830 


2033/1830 


2000/1830 


2000/1830 


2000/1830 


2000/1830 


2000/1830 


2000/1830 


2000/1830 


2000/1830 


2000/1830 


2000/1830 


2000/1830 


2000/1830 


2035/1830 


2035/1830 


1705/1495 


1705/1495 


1705/1495 


1910/1740 


1910/1740 


1910/1740 


1910/1740 


1910/1740 | 7225 


iHgi inna j 

ElllESSI l 


in»?niKi%Ei i 

ebsheeiP 

BiH 

Esa l 

ESSIEEiEli 

Wmmm 

HH 




SL ngu&i Vmax 


47 123 


82 


77 


76 


46 


39 


49 


46 


47 


; 83 


56 


41/45 


74 


73 


46 


49 


46 


21+52+1 


45+1 


45+1 


31+40+1 


39 


72 


46 


49+2 


45+2 


25 


29 


12 


l:!!.UFEH7iH 

mmwmm 

EEjlIE|j j 
iiMii ngg i 

Esii^i 

wmmEmm 

nssa i 

B l 

wi&mwmm i 

_ 

H mm he? I i WR^n g gifi'Pii i 


2000/1860 


2010/1860 


2010/1860 


2095/1835 


2050/1860 


2050/1860 


2015/1860 


2015/1860 


2050/1860 


2050/1860 


2050/1860 


2050/1860 


2050/1860 


THUS 

BPEEEllECTTi l 

Ij[g!il Kggl | 

■itixti ggg 

DESIEia 

EB IBII 

gzzg iEgji l 

erheesi 

iwiBgai 



20+1 


14310 21+41+1 


21+41+1 


14835 23+22+1 


38+1 


38+1 


45+1+1 


45+1+1 


45+1+1 


44+1+1 


45+1+1 


27+1 


27+1 























































































































































































































































































PH1JUJC 


:d 


HUYNDAI BUS 


301-225 


HD160-92070 


D6AU 


D6AU 


D6AU 


D6AU 


D6AU 


D6AU 


HD-208 


D6BR 


D6BR 


D6BR 


D6BH 


D6BH 


D6BR 


D6BR 


D6BR 


D6BR 


D6BR 


D6BR 


D6AV 


D6AV 


D6AV 


D6AV 


D6AU 


D6AU 


D4DD 


D4DD 


D4DD 


D6DA 


D6DA 


D6DA 


D6DA 


D6DA 


OM906LA 


C6DA 


D6AB 


C6AB 


C6AB 



Ne(ps)/ne 

Me/ne 

282/2500 

91.3/1600 

155/2600 

52 

225/2200 

78/1400 

225/2200 

78/1400 

225/2200 


225/2200 

78/1400 

225/2200 

78/1400 

225/2200 

78/1400 


183.6 

185/2500 

53.5/1400 

190/2900 

53/1400 

190/2900 

53/1400 

167/2500 

50.5/1400 

167/2500 

50.5/1400 

188/2900 

52.5/1400 

188/2900 

52.5/1400 

188/2900 

52.5/1400 

181/2900 

49/1400 

181/2900 

49/1400 

181/2900 

49/1400 

235 

78 

235 

78 

235 

78 

235 

78 

225/2200 

wmwm 

225/2200 

78/1400 

145 

40 

145 

40 

145 

40 

196 

58 

196 

58 

225 

65 

225 

65 

225 

65 

231 

83 

240 

90 

280 

110 

290 

110 

290 

110 


310 

125 

320 

140 

380 

148 

380 

148 

380 

148 

380/410 

148/173 

380/410 

148/173 

380/410 

148/173 


wm 

IDKEll 

mm 

IEH 


Eoai 

mm 

usmi 

GE3 

B 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 


Ldp 

TYPdtd 

11.00X20-16PR 

0303 

9.00X20-14PR 

HD-160 

10.00X20-14PR 

RB-585 

10.00X20-14PR 

‘ RB-585 


RB-585 

10.00X20-14PR 

RB-585 

10.00X20-14PR 

RB-585 

10.00X20-14PR 

RB-585 

11X22.5-14 PR 

RB-635 


FB-500 

10.00X20-14PR 

FB-500 

10.00X20-14PR 

FB-500 

9.00X20-14PR 

RB-520 

9.00X20-14PR 

RB-520 


10.00X20-16PR 


10.00X20-16PR 


10.00X20-16PR 


10.00X20-16PR 


10.00X20-16PR 


A.H 205/75R17.5-10PR 


A.H 205/75R17.5-1 OPR 


A.H 205/75R17.5-10PR 


245/70R19.5-14PR 


7.50-18-16PR 


245/70R19.5-14PR 


245/70R19.5-14PR 


7.50-18-16PR 


9.00-20-14PR 


10.00-20-16PR 


11R22.5-16PR 


11R22.5-16PR 


275/70R22.5-16PR 


SSS2 


11R22.5-16PR 


11R22.5-16PR 


11R22.5-16PR 


12R22.5-16PR 


12R22.5-16PR 


12R22.5-16PR 


12R22.5-16PR 


12R22.5-16PR 


9.00X20-14PR 

RB-520 

9.00X20-14PR 

RB-520 

9.00X20-14PR 

AERO CITY 520 

9.00X20-14PR 

AERO CITY 520 


AERO CITY 540 


AERO CITY 540 


AERO CITY 540 


AERO CITY 540 


RB-6Q0 


RB-600 


COUNTYSPR25 


COUNTY SPR29 


COUNTY 


e-AERO TOWN 


e-AERO TOWN 


e- AERO TOWN 


e-AERO TOWN 


e-AERO TOWN 


G900 


SUPERAEROCITY 


SUPERAEROCITY 


CNG 


* AERO IS 


AERO LS CNG 


AERO SPACE LD 


AERO SPACE LS 


AEROSPACE LDX 


AERO HI SPACE 


AERO EXPRESS HSX 


AERO EXPRESS QUEEN 


■ AERO HI CLASS 









































































































































































































































































430 


CAU TAP GAM 0 TO TAl, 6 t6 BUYT 


DEAWOO BUS 


Typ 0 td 

DxRxC 

wEtssm 

BH113 

11320x2490x3102 

2370/1970 

BF105 

10560x2480x3115 

2320/1890 

BH120 

12000x2490x3415 

2370/1880 

BH120H 

12000x2490x3415 

2370/1880 

BH115H 

SSsSfeS *&»&■.' SMfcfr> «.*/ ' Av8s^xms)«** tl «’® 


BH115H 

11550x2490x3225 

2380/1970 

BH115H 

10590x2490x3200 

2380/1970 

BH106 

10590x2490x3200 

2380/1970 

BH106 

10590x2490x3200 

2380/1970 


BH117 

11750x2490x3395 

2380/1970 

BH120F 

12000x2490x3415 

2370/1880 

BH120F 

12000x2490x3415 

2370/1880 

BH120F 

12000x2490x3415 

2370/1880 


BH116 

11550x2490x3225 

2380/1970 

BH116 

11550x2490x3225 

2380/1970 

BH090 

8990x2490x3220 

2370/1970 

BH090 

8990x2490x3220 

2370/1970 


BM090 

8990x2490x3220 

2370/1970 

BM090 

8990x2490x3220 

2370/1970 

BM090 

8990x2490x3220 

2370/1970 

BM090 CNG 

8990x2490x3220 

2370/1970 




BH115E 

11550x2490x3225 

2380/1970 

BH106CNG 

10590x2490x3220 

2380/1970 

BS106 CNG 

11990x2500x3043 

2343/2190 

BS120 CN 

11990x2490x3250 

2343/2340 


EjZaEIjSa^B 

E51B^3BS3 

b bb 

EsaiaaiEsa 

wEgggg^^ 

Kawhaicsa 

gWi?il E5EinM.-l | 

gKoagrroii^m 

BaiMSra 

ESSHmSil IF%51 

wvzmwwmKtmM\ 

raiEsais 

EEa iMl iESS 

gTTiliin^lB^ll 

CE1| 

:.Sit 


IE^9H?!!^1 E51 


49 

108 

45+1 

134.9 

27+1 

134.9 


BUM 

45+1 

118.3 

21+48+1 

86 

29+34+1 

86 

39+1 

86 


45+1 


27+1 


15125 45+1 


27+2 



33+1 

94:5 

25+1 

94.5 

64+2+1 

94.5 

24+1 

90 


45+1 


26+38+1 


24+43+1 




BS120 CN BX212H I 12000x2490x3545 2370/1972 



{HHDiSl 

nEfi iByi l 

eebu iehI 

ncnim l 

Ejgjll! 

iiKim | 

maim 


iranim l 

EE1EED 

iiH^KTiTl I 

wmmA 

nasa 

rgtiiHl 

mmm\ 

EZHEQ 

CEaiEI 


liFlRl I 

EOEOl 

liiFam 

EXHEQ 

mmml 

HKSBI 

mmml 

Bana l 

■K1 


ISUZU BUS -» 

Typ 6 td 

LoQi 

DxRxC 

L 

B (F/R) 


SL ngu&i 


KK-SBJW41 

Bus 

6690x2065x2625 

IH3| 

1675/1490 


19 

3790 

4835 

fi 

KK-LR233J1 

Line 

8990x2300x2990 

1103 

1945/1705 


58(25+32+1) 

7610 

mn 

KK-LR233J1 

DL 

8990x2300x3065 


1945/1705 


42(33+7+2) 

7200 

k^jB 

mmm 

KL-LV280N1 

Line 

10925x2490x2925 


2060/1820 


81(31+49+1) 

10170 



11 m 


SI EEOBil 

KL-LV774R2 

DL 

11900x2490x3610 

EEl 

2045/1840 

lESl 

56(4549+2) 

12490 


KL-LV774R2 

DL 

11900x2490x3610 

IEE511 

2045/1840 

IKE3I 

56(4549+2) 

12490 

;ggjj£)B 

KL-LV774R2 

DL 

11900x2490x3610 

EEai 

2045/1840 

i grill 

56(4549+2) 

13030 

■■ 

KL-LV780H2 

DL 

11280x2490x2985 

IBE1I 

2050/1820 

170 

46(37+7+2) 

10520 

























































































































































































PHy LVC 


DEAWOO BUS 




DE12 


D1146 


DV15Tis 


DV15Tis 


DE12Tis 


DE12Tis 


DE12Tis 


DEI 2Tis 


2Tis 


DE12Tis 


DV15Tis 


DV15Tis 


DV11 


DE12Tis 


DE12Tis 


DV11 


DE08Tis 


Ne/ne 

Me/ne 

V 

230/2200 

81.5/1400 

11.051 

177/2500 

57.5/1600 

8.071 

390/2200 

160/1200 

14.618 

390/2200 

160/1200 

14.618 


wnwm 

fcflgJSI 
miitM 
IkhU .1 




310/2,100 


290 


290 


290 


360/2100 I 145/1260 I 11.051 


390/2200 160/1200 14.618 


390/2200 160/1200 14.618 T/T-A 


360/1800 160/1100 


360/2100 


340/1800 


240 


240 


145/1260 11.051 


145/1100 10.964 


90 8.071 


90 8.071 



DE08TIS 

240 

DE08TIS 

240 

DE08TIS 

240 

GE08Ti 

240 

DE12(DE12Ti 

1 

230/2220 

DL08 

340/2200 

GE12Tis 

290 

DE12(GE GIS) 

235(290) 

GE12TI 

290 




400/1800 


10.00-20-16PR 

10.00-20-16PR 

10.00-20-16PR 

10.00-20-16PR 

11R22.5-16PR 

11R22.5-16PR 

11R22.5-16PR 

11R22.5-16PR 



IEBEII 

lESSai 

iKzmi 

IKZQESU 


11R22.5-16PR 


10,00-20-16PR 


10.00-20-16PR 


10.00-20-16PR 


11R-22.5-16PR 


7R-20-16PR 


7R-20-16PR 


11R-22.5-16PR 


11R-22.5-16PR 


11R-22.5-16PR 


11R22.5-16PR 


9.00-20-14PR 


11R22.5-16PR 


10.00-20-16PR 


10.00-20-16PR 


10.00-20-16PR 


11R-22.5-16PR 


10.00-20-16PR 


10.00-20-16PR 


11R-22.5-16PR 


11R-22.5-16PR 


11R-22.5-16PR 


11R-22.5-16PR 


11R22.5-16PR 


9.00-20-14PR 



11R-22.5-16PR 

10.00-20-14PR 

9.00-20-14PR 

9.00-20-14PR 

275/70R-22.5-16PR 

275/70R-22.5-16PR 

10.00-20-16PR 

10.00-20-16PR 


115 


173/1200 


173/1200 


BMO 


BMO 


BMO 


BM090 CN 


11R22.5-16PR 

10.00-20-16PR 

BH115 

10.00-20-16PR 

10.00-20-16PR 

BH106 CM 

275/10R-22.5 

+ 

BS106CN 

275/70R22.5-16PR 

275/70R22.5-16PR 

BS120C 


12R22.5-16PR 


12R22.5-1 


12R22.5-16PR 


ilflBi 


BS120CN BX212 


Typ dong ca 

Bdtri 

TD41T,D,T 

L6 

6HH1-S.D 

L6.0HC 

6HH1-S.D 

L6.0HC 

6PE1-S.D 

V8.0HV 

8PE1-S.D 

V8,OHV 

8TD1-C.D 

V8.0HV 

8TD1-S.D 

V8.0HV 

8TD1-S.D 

V8.0HV 

8PE1-S.D 

V8,OHV 


ISUZU BUS 



Ne/ne 

Me/ne 

CCP 

Klch thu&c Idp 

Typ 6 td 

118/3600 

350/2000 

B/T 

205/80R17.5-12/118 LT 

KK-SBJW41 

165/2900 

569/1700 

T/T-AH 

245/70R19.5-136/134J 

KK-LR233J1 

165/2900 

569/1700 

T/T-AH 

9R19.5-14PR 

KK-LR233J1 

210/2300 

1000/1400 

T/T-AH 

275/70R22.5-148/145J 

KL-LV280N1 

210/2300 

1000/1400 

T/T-AH 


KL-LV280Q1 

331/2100 

1618/1300 

T/T-AH 

12R22.5-16PR 

KL-LV774R2 

353/2100 

1726/1300 

T/T-AH 

11R22.5-14PR 

KL-LV774R2 

353/2100 

1726/1300 

T/T-AH 

11R22.5-14PR 

KL-LV774R2 

210/2300 

1000/1400 

T/T-AH 

11R22.5-14PR 

KL-LV780H2 










































































































































































































































































432 


CAU TAP GAM 6 TO TAl, 6 TO BUYT 


PL2: Cac thong so ky thuat € 0 ” ban 6 to tai (xem 2 trang lien ke) 


NISSAN 


Typ o f<5 


KK-MK252HB 


KK-LK25A 


KR-AKR81ED 


KK-MK25A 


KL-CW48A 


KL-CD48YNH 


KL-CV48A 


KL-CV48A 


KL-CV48A 


KL-CG48J 


KL-CG48L 


KL-PK25A 


KL-PW25A 


KL-CD48J 


KL-CD48L 


TAI -> 


DxRxC 


8540x2310x3320 


8435x2230x2525 


4690x1695x1965 


5460x2200x2480 


7595x2490x3200 


9020x2490x2860 


11990x2490x2940 


11990x2490x2940 


11850x2490x2830 


ES 1 I 

KiYil l 

El! 

,lgUj 

JEM 

EiCTi i 


8 (F/R) 


1760/1675 


1760/1675 


1400/1240 


1760/1675 


2040/1840 


2040/1840 


2040/1840 


2040/1840 


2040/1860 



IfgjjH”' 

151 

mm 

cai 



11995x2495x3795 


8470x2455x2620 


9755x2465x2515 


11990x2490x2940 | 7145 


11995x2495x3790 


iZTmRn*w.[»iKEEli 



Gtii 


3150 7960 


5800 9780 


11400 


13900 22210 


14400 


15900 


11400 


13900 I 22210 


14400 


15900 


14000 


9000 14140 


11400 17900 


16000 


14200 


K9E3 
HBE^ISII! 
Idehqui^ 

m —BiEiiin 

miw— ETilElIEXnrrei 

l injETnirtvi 

UTOg ;'*. ,^ KEIElKE7fllEflni 

EKilEIKIXlEElilliSl 


3SiiWlBiniESilEp| 


Typ 6 f<5 

DxRxC 

KK-XZU306M-TQMMS 

4690x1695x1975 

GE-RZU300M-TQMMK 

4740x1695x2070 

K.K-XZU411M-TQMMS 

6175x1995x2255 

KK-XZU347M-PQMMS 

5985x1890x2085 

KK-XZU411M-TQMMS 

6560x2190x3100 

KK.-XZU420M-TKFSS 

6980x2195x3200 

KK-XZU411M-TKFQS 

7005x2180x2660 

KK-XZU302M-TQMMS3 

4900x1885x3005 

KK-XZU301E-TQMQS3 

4795x1715x2100 

KK-FC3JJEA 

7715x2235x2420 

K.K.-FC3JJEA 

7715x2375x3455 

KK-FC1JKEA 

8420x2320x3455 

KK.-FC3JK.EA 

8165x2235x3455 

KK-FD1JLEA 

8460x2235x2420 

KK-FDIJLEA 

8460x2235x2420 

KK-FD1JLEA 

8550x2335x3285 

KK-FD1JLEA 

8625x2320x3360 

KK-FC5JWEA 

11990x2460x2450 

KK-FX1JLEA 

8460x2235x2745 

KL-GD1JLEA 

4460x2235x2465 

KL-FE1JLEA 

8460x2305x2455 

KK-GX1JLEA 

8460x2235x2480 

KL-FG1JMEA 

8845x2490x2855 

KL-GK1JWEA 

11980x2480x2740 


PK-FN1EWJG 

11990x2490x2995 

PK-FN1EIWG 

11385x2490x3010 

PK-FR1EXWJ 

11990x2490x2980 

PK.-FR1EZWG 

11990x2490x3480 


rai l 

— i 

EBjJI 

km | 

EEII 

rai i 

G2S1I 

EE3| 

rai l 

ggjll 

ESli 

ESI 
rai 
EEEil | 
WFl Til l 
rai | 
(Bl 
EEj]| 
rai j 

rai l 

rail 

rai l 


B(F/R) 


1405/1255 


1405/1255 


1665/1480 


1400/1435 


1665/1480 


1665/1590 


1665/1520 


1405/1225 


1400/1245 


1770/1660 


1770/1660 


1770/1660 


1770/1660 


1770/1660 


1770/1660 


1770/1660 


1770/1660 


1770/1660 


1770/1660 


1770/1660 


1730/1960 


1780/1660 


1910/1820 


1915/1855 


2060/1840 


2060/1840 


2060/1840 


2060/1840 


2060/1840 


iE^EsaEsaEBaEBiE&iBa 

K^ESlESBEEaElEIilEa 

BkTi VtH It! <:MK?T 7 a gTCM 

ElE^ilSlESlElESaca 

Eaisa^^EaEaiEa 

E^iE——i—ggifl^lgi^ 

IHDEiiffliESaEDiEaiEa 

laBsa ESMiMmEsaiBa 

mmtmiWM mmmwxMwmaKffm 

raraiirai iraignCTi^gwa 

gir?irain^r<i ES] incii^ii E3 

EJE21^E23ia^^E3 
































































































































































































PHVLIJC 


43 


<-NISSAN TAl 


TypdQngca 


FE6F,D 


FE6F.D 


GE13TA.D.IT 


MD92TB.D.IT I 


GE13TB.D.IT 



L6.0HV 


L6.0HV 


L6.0HC 


L6.0HC 


KEOi 

Hhebi 

E9EEM1EEZ1I 

■.iunrraiirai 


Ne/ne Me/ne CCP 


152/3000 500/1400 T/T_AH 


152/3000 500/1400 T/T^AH 


250/1900 1442/1400 T/TJUH 


243/2200 | 1324/1400 | T/T_AH 


255/80R17.5-14PR KK-MK252HB 


55/90R17.5 127/125 


11R22.5-14 | KR-AKR81ED 


275/80 R22.5 


KK-MK25A 


KL-CW48A 


GE13TB.D.IT 

L6.0HC 

lEBEEZJEEll 

272/1800 

1648/1400 

T/T.AH 

245/70R19.5 

KL-CD48YNH 

GE13TA,D,IT 

L6.0HC 

iiaiEMicai 

250/1900 

1442/1400 

masM 

11R22.5-14 

KL-CV48A 

MD92TB,D,IT 

L6.0HC 

lEaiEUKESlI 

243/2200 

1324/1400 

Kina 

275/80R22.5 

KL-CV48A 

GE13TB.DJT 

L6.0HC 

iiacEaEa' 

272/1800 

1648/1400 

MfiEM 

275/70R22.5 

KL-CV48A 


GE13TB,D ( fT 




FE6TA.D.IT 


FE6TB.DJT 


GE13TB.D.IT 


GE13TB.D.1T 


L6.0HC 


L6.0HC 


L6.0HV 


L6.0HV 


L6.0HC 


mm 
l ira 



272/1800 

1648/1400 

177/2700 

669/1400 

199/2700 

716/1400 

272/1800 

1648/1400 


aJuaaM 


KL-CG48J 


45/70R19.5 136/134J KL-CG48 


65/60R22.5 143/140J 


65/60R22.5143/140J KL-PW2 


295/80R22.5 KL-CD4 


5 153/150J KI-CD48 


S05C.D 


3RZ-FE.G 


S05D.D 


S05D.D 


D,D 


J05C.D 


J05C.D 


15B,CNG 


15B.LPG 


B6 tri 


L4.0HC 


L4.D0HC 


L4.0HC 


L4.0HC 


E HE3 EH 

■HHHd 

E 9 EEHEH 


ISESaEigEai^ 
■dEEUKEB 


L4.0HC 


J07C.D 


J08C(J-IV),D 


J07C.D 


J08C(JIV),D 


JT*v),D.rr 


J08C (JT-IV), D. IT 


J08C(JT-IV),D. IT | L6.0HC 


J07C-TI,D.IT 


J08C(J-V),D 


K9E9E31EEB 


Tnr.;r4i r.]B Rrn»gn 

EIEE 1 EH 
EOEEZIKEBI 


L5.0HC 


L6.0HC 


JG8C(JT-V),D.IT 

L6.0HC 

J08C(JT-V),D.U 

L6.0HC 

J08C{JT-V),D.IT 

L6.0HC 

J08C(JT-V),D.IT 

L6.0HC 


E13C(ET-I),D.IT I L6,0HC 


E13C(ET-I),D.IT L6.0HC 


E13C(ET-III),D.IT | L6.0HC 


E13C(ET-V),B.IT 


Ne/ne 

Me/ne 

CCP 

104/3000 

353/1600 

B/T 

106/4800 

228/4000 

0/T 

103/3000 

353/1600 

B/T 

96/3000 

333/1600 

B/T 


HINO TAl 


110/2900 

373/1600 

T/T 

103/3000 

353/1600 

T/T 

88/3600 

310/1600 

B/T 

85/3600 

306/1600 

B/T 


HEplB 

E9jg31KI3l 

BuglKaMTjll 

^^■EOKMOKSII 

liwiEnEurei i 

DS 9 E 9 EM 0 EiZii 




195/75R15 (W) 




205/R60R17.5(W) 


WMMd m 

mi 


215/85R16 


205/85R16 (W) 


mWrPHUl VTMl 

ESffiSSSHll 


KK -TQMMS 


GE- -TQMMK 


KK -TQMMS 


KK -PQMMS 


KK-T 


KK -TKFSS 


KK -TKFQS 


KK -TQMMS3 


KK-TQMQS3 


125/2900 

451/1600 

T/T-AH 

| 225/80R15 (W) | 

KK-FC3JJEA 

151/2900 

530/1600 

T/T-AH 


KK-FC1JKEA 

125/2900 

451/1600 

T/T-AH 


KK-FC3JKEA 

191/2700 

745/1600 

T/T-AH 

| 225/80R15 (W) | 

KK-FD1JLEA 


173/2700 

706/1600 

T/T-AH 

173/2700 

706/1600 

T/T-AH 

165/2700 

588/1600 

T/T-AH 

162/2900 

569/1600 

B/T 


■WTWiafcllYM l 


225/80R15 (W) 


h m 

EMHc ai 


KK-FD1JLEA 


KK-FD1JLEA 


KK-FC5JWEA 


KK-FX1JLEA 


191/2700 


162/2900 


191/2700 


191/2700 


265/1800 


265/1800 


279/1800 


302/1800 


745/1600 


569/1600 


569/1600 


745/1600 


1177/1100 


1814/1100 


1814/1100 


2157/1100 


2157/1100 



265/70R19.5 {W) I KL-FE1JLEA 


225/90R17.5 (W) | KK-GX1JLEA 


11R22.5-14 (W) KL-FG1JMEA 


225/70R19.5 I KL-GKIJWEA 


rmmmmMmmmm 


11R22.5-14 


11R22.5-14 


275/80R22.5 


275/80R22.5 


PK-FN1EWJG 


PK-FN1EIWG 


PK-FR1EXWJ 


PK-FR1EZWG 






































































































































































































































































































(tiep theo)_ 


DEAWOO TAl 


DEAWOO 18 


DEAWOO 11.5 


DEAWOO 8 


DEAWOO 8 


8 


DEAWOO 8 


DEAWOO 8 


DEAWOO 24 


DEAWOO 19 


DEAWO019.5 


DEAWOO 16 


DEAWOO 16 


DEAWOO 11.5 


DEAWOO 10 


DxRxC 


12535x2495x2975 


11625x2495x2930 


9920x2495x2930 


9620x2495x2930 


I ■ FTOl wwMki-wm \ 


10620x2495x2930 


8270x2495x2930 


12545x2490x3100 


12545x2490x3100 


IES1I 

l EBB EEli 

prai 

ElESa] 


9945x2490x3110 


10700x2490x3110 


11625x2490x3110 


10840x2600x3110 



DEAWOO 8 

10970x2600x3110 

DEAWOO 8.5 

9770x2490x3080 

DEAWOO 8.5 

8270x2490x3100 

DEAWOO 8.5 

7470x2490x3080 

DEAWOO 22.5 

12580x2490x3020' 

DEAWOO 25 

12655x2490x2995 

DEAWOO 25 

12570x2495x3135 

DEAWOO 15 

7685x2495x3290 

DEAWOO 15 

7705x2495x2950 


DEAWOOI 


DEAWOO 8 


DEAWOO 23 


DEAWOO 19 


DEAWOO 24 DDC 


DEAWOO 24 OVIt 


DEAWOO 


DEAWOO 6x4 


DEAWOO 6x4 


6800x2490x3020 I 4x2 


8990x2490x3240 


8360x2490x3290 


8890x2490x3200 


■gB EEiftl j 

IBlfl 

[ KVAliM 

B iTTTi l 

roi l 
bum?.- m i 
BSIEBII 

ptei 

Hra 

PM 


‘ ^ M ESSRS 

immmi 


6920x2495x3060 


8370x2475x3800 


8370x2475x3790 


2050/1855 


2050/1855 


2050/1855 


2050/1855 


2050/1855 


2050/1855 


2050/1855 


2050/1855 


2050/1855. 


2050/1855 


2050/1855 


2050/1855 


2050/1855 


2050/1855 


2050/1855 


2050/1855 


2050/1855 


2050/1855 



30585 

25.9° 

21895 

22° 

15430 

13° 

15325 

12.8° 


2050/1855 

13970 

2050/1855 

13130 

2050/1855 

11020 

2055/1820 

11270 


lESBIEEjl 

■@K ■ 

liTOl ggl l 


11500 22300 


21200 


8500 16100 


NEElIEIim 


8500 I 15500 


mmwmMi 

KKi!KllEn31 | 


2050/1855 ! 7970 I 8000 I 16100 


2055/1820 14620 23000 37750 


2050/1855 13060 19000 32190 


2055/1820 13670 


lko:»iE 

ESH 


2050/1855 

8720 

2050/1855 

11250 

2050/1855 

11250 


SSANGYONG TAl -► 

Typ 616 

DxRxC 

BX 

L 

B(F/R) 

Go 


Rtrni 

SSANGYONG 11.5 

11790x2495x3130 

6x4 

6860 

2040/1860 

11015 

22710 

10.4 

SSANGYONG 16 

10230x2495x3130 

6x4 

5885 

2040/1860 

9995 

wfiwm 

9.3 

SSANGYONG 17.5 

12300x2495x3150 

6x4 

7720 

2040/1860 

12790 

30485 

11.8 

SSANGYONG 18 

12600x2495x3150 

wzm 

7720 

2040/1860 

12830 

31025 

11.8 

1 i 

11490x2495x3175 

IRfU 





■Rliflil 

SSANGYONG 15 

7595x2495x2960 

6x4 

4525 

2040/1860 

11300 

26460 

7.5 

SSANGYONG 21.5 

8970x2490x3200 

ESI 

5950 

2100/1804 

15400 

36510 

11.2 

SSANGYONG 22.5 

8450x2495x3200 

8x4 

5860 

2100/1804 

14670 

37300 

10.6 













































































































































































































































PHIJUJC 


435 


Typ dQng ccr 


V365T 


D2366TI 


D1146 


D1146 


D1146 


D2366 


D1146 


DV15T 


DV15T 


DE12Ti 


DE12Ti 


DE12TIS 


DV15TIS 




DV15TIS 


DE08DTIS 


DE08DTIS 


DE08TIS 


DE12TIS 


DDCTK6K 


DV11 


DV15T 


DV15TIS 


DE12TIS 


DE08TIS 


DDCSK60 


DV15T 


DDCTK6K 


DV11 


CUMMINS 


DV11 


DL08 


Ne/ne 


356/2300 


320/2200 


182/250 


182/2500 


182/2500 


230/2200 


182/2500 


370/2300 


370/2300 


420/2100 


340/2100 


340/2100 


340/2100 


420/2100 


420/2100 


420/2100 


225/2300 


225/2300 


225/2300 


340/2100 


405/1900 


420/1800 


370/2300 


390/2100 


Me/ne 


138/1300 


120/1400 


75.5/1600 


75.5/1600 



CCP 

Ldptru&c 

T/T-AH 

11.00-20-16PR 

T/T-AH 

11.00-20-16PR 

T/T-AH 

10.00-20-16PR 

T/T-AH 

10.00-20-16PR 


81.5/1400 


57.5/1600 


145/1300 


145/1300 


11.051 T/T-AH 


8.071 T/T-AH 


14.618 T/T-AH 


14.618 T/T-AH 


135/1200 


135/1200 


145/1200 


170/1200 


170/1200 


821200 


821200 


82/1200 


11.051 T/T-AH 


11.051 T/T-AH 


11.051 T/T-AH 


14.618 | T/T-AH 


14.618 I T/T-AH 


8.070 T/T-AH 


8.070 T/T-AH 


8.071 T/T-AH 




186/1200 


187/1000 


145/1300 


160/1200 


12.742 T/T-AH 


10.964 T/T-AH 


14.618 T/T-AH 


14.618 T/T-AH 




225/2300 


370/1800 


370/2300 


405/1800 


415/1900 


380/1800 


320/2200 


82/1200 


187/1200 


145/1300 


200/1200 


187/1200 


160/1100 


135/1200 


8.071 I T/T-AH 


11.051 T/T-AH 


14.618 T/T-AH 


12.742 | T/T-AH 


T/T-AH 


10.964 T/T-AH 


7.640 T/T-AH 


immffMfiiaa 


11.00-20-16PR 


10.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 


315/80R22.5-20PR 


11.00-20-16PR 


12.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 


11.00*20-16PR 


11.00-20-16PR 


385/65R-22.5-18PR 


11.00-20-16PR 


385/65R-22.5-18PR 


385/65R-22.5-20PR 


12R-22.5-16PR 


12R-22.5-16PR 


12R-22.5-16PR 


11.00-20-16PR 


11.00-20-16PR 


10.00-20-16PR 


10.00-20-16PR 


10.00-20-16PR 


1100-20-16PR 


10.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 


11,00-20-16PR 


11.00-20-16PR 


10.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 




11,00-20-16PR 


12.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 


11.00-20-16PR 


12R-22.5-16PR 


11.00-20-16PR 


12R-22.5-16PR 


12R-22.5-16PR 


12R-22.5-16PR 


11.00-20-16PR 


11.00-20-16PR 


DEAWOO TAI 


Typ 6 td 


DEAWO018 


DEAWOO 11.5 


DEAWOO 8 


DEAWOO 8 


DEAWOO 8 


DEAWOO 8 


DEAWOO 8 


DEAWOO 24 


DEAWO019 


DEAWO019.5 


DEAWOO 16 


DEAWOO 16 


DEAWOO 11.5 


DEAWOO 10 


DEAWOO 8 


DEAWOO 8 


DEAWOO 8.5 


DEAWOO 8.5 


DEAWOO 8.5 


DEAWOO 22.5 


DEAWOO 25 


DEAWOO 25 


DEAWOO 15 


DEAWOO 15 


DEAWO015 


DEAWOO 8 


DEAWOO 23 


DEAWOO 19 


DEAWOO 24 DDC 


DEAWOO 24 DV11 


DEAWOO 


DEAWOO 6x4 


DEAWOO 6x4 


Typ dQng ca 


OM442A(V8TC) 


EMM 


OM442A(V8TC) 




2A(V8TC 


OM442A(V8TC) 




OM441LA(V8TCI) 


Ne/ne 


340/2100 


340/2100 


340/2100 


340/2100 


iEKEHI 


340/2100 


353/2100 


340/1900 


Me/ne 

V 

140/1100 

14.618 

140/1100 

14.618 

140/1100 

14.618 

140/1100 

14.618 

140/1100 

14.618 

140/1100 

14.618 

163/1200 

14.618 

148/1200 

10.964 



SSANGYONG TAl 


SSANGYONG 11.5 


SSANGYONG 16 


SSANGYONG 17.5 


SSANGYONG 18 


SSANGYONG 19 


SSANGYONG 15 


SSANGYONG 21.5 


SSANGYONG 22.5 































































































































































































































































































































436 


cAu tap gAm 6 t6 tAi, 6 to buyt 


(tiep theo) 


HUYNDAI TAI 

Typ 6 to I 


PORTER 


PORTER TCi 


PORTER 


PORTER 


PORTER 


PORTER II 


PORTER II 


LIBERO 


LIBERO 


LIBERO 2.5 


LIBERO 2.5 


HUYNDAI 8 


HUYNDAI 8.5 


HUYNDAI 9.5 


HUYNDA111 


HUYNDA111 


HUYNDA111.5 


HUYNDA113 


HUYNDA116 


HUYNDA115 


HUYNDA115 


HUYNDA115 


HUYNDA I 8 


HUYNDAI 8 


HUYNDAI 8 


HUYNDAI 8.5 


HUYNDAI 8.5 


HUYNDAI 9.5 


HUYNDA119.5 


HUYNDAI 25 


HUYNDAI 2.5 


HUYNDAI 2.5 


HUYNDAI 2.5 
HUYNDAI 2.5 


HUYNDAI 2.5 


HUYNDAI 2.5 


HUYNDAI 2.5 


HUYNDAI 24 


GBHil 


HUYNDAI 23.5 


HUYNDAI 23.5 


HUYNDAI 23 


HUYNDA115 


HUYNDA115 


HUYNDA115 


HUYNDAI 5 


HUYNDAI QT 2 


HUYNDAI QT 2 


HUYNDAI QT 2.5 


DxRxC 


5075x1690x1930 


5075x1690x1930 


5075x1690x1930 


4750x1690x2785 


5075x1725x2030 


4795x1740x1965 


4795x1740x1965 


5085x1820x1905 


5085x1820x1905 


5288x2010x2220 


6183x2010x2210 


10475x2480x2835 


9775x2480x2865 


10075x2490x2785 


10625x2490x2825 


11725x2480x2855 


11725x2480x2925 


11825x2480x2990 


9625x2480x2990 


12375x2490x12870 


7655x2495x3000 


7655x2495x3000 


7930x2495x2975 


9830x2495x2965 


10530x2495x2975 


7930x2495x2975 


9830x2495x2975 


10130x2495x2765 


11630x2495x2975 


12630x2495x2975 


5195x2030x2285 


5195x2030x2285 


6120x2030x2285 


6120x2030x2285 


6120x2030x2285 


6120x2030x2285 


6120x2030x2285 


8825x2495x3020 


8825x2495x3020 


9005x2495x3100 


9005x2495x3100 


9005x2495x3100 


7695x2495x3030 


7695x2495x3030 


7695x2495x3030 


5860x2220x2580 


6130x1900x2285 


6130x1900x2285 


6130x2030x2285 





B (F/R) 


1455/1310 


1455/1310 


1455/1310 


1455/1380 


1410/1280 


1485/1320 


1485/1320 


1570/1480 


1570/1480 


1630/1435 


1630/1435 


2040/1850 


2050/7625 


2050/1914 


2050/1850 


1430/1850 


1430/1850 


2040/1850 


2040/1850 


2040/1850 


2040/1850 


2040/1850 


2040/1850 


2050/1850 


2040/1850 


2040/1850 


2040/1850 


2050/1915 


2040/1850 


2040/1850 


1665/1495 


1665/1495 


1665/1495 


1665/1495 


1665/1495 


1665/1495 


1665/1495 


2090/1850 


2098/1850 


2098/1850 


2098/1850 


2098/1850 


2040/1850 


2040/1850 


2040/1850 


1795/1660 


1475/1435 


1475/1435 



























































































































































































































































































































PHfJ L\JC 


437 


HUYNDAI TAl 


Typ dQng ca 


D4BB 


L4CS 


L4CS 


D4BB 


D4BB 


Ne/ne 

Me/ne 

83/4000 

17.0/2200 

98/4500 

19.4/2000 

98/4500 

19.4/2000 

83/4000 

17.0/2200 

83/4000 

,17.0/2200 

84/3800 

22.5/2000 

123/3800 

25/2000 

103/3800 

23/2000 

145/3800 

33/2000 

106 

24 

106 

24 

181 

49 

235 

78 

235 

78 

320 

110 

290 

100 

340 

140 

340 

140 

320 

110 

320 

110 

355/2200 

125/1300 

320/2200 

110/1300 

177 

48 

177 

48 

235 

78 

235 

78 

■■ 

78 

— 

78 

340 

140 

410 

170 

96/3400 

24/2000 

118/3400 

29/2000 

96/3400 

24/2000 

118/3400 

29/2000 

155/3200 

38/1800 

96/3400 

24/2000 

155/3200 

38/1800 

410/2000 

170/1200 

340/2200 

140/1400 

340/2200 

140/1400 

410/2000 

170/1200 

355/2200 

125/1400 

320 

110 

340 

122 

340 

140 

167/2900 

46/1400 

140/2800 

38/1600 

140/2800 

38/1600 

140/2800 

38/1600 


2.670 D/T 


2.315 D/T 


2.315 


2.607 D/T 



185R14-6PR 


185R14-6PR 


185R14-6PR 


185R14-6PR 


650X15-6PR 


195/70R15-6PR 


195/70R15-6PR 


205/70R15C-6PR 


205/70R15C-6PR 




11.149 T/T-A 


11.149 T/T-A 


11.149 


11.149 ! T/T-A 


KHS9K2EI 


7.00X16-10PR 


10.00X20-14PR 


10.00X20-14PR 


9.00X20-16PR 


9.00X20-16PR 


11.00X20-16PR 


11.00X20-16PR 


11.00X20-16PR 


11.00X20-16PR 


11.00X20-16PR 


11.00X20-16PR 


11.00X20-16PR 


11.00X20-16PR 


8.25-16-18PR 


7.00R16-10PR 


7.00R16-10PR 


7.00R16-10PR 


8.25-16-18PR 


195R16-12PR 


7.00R16-10PR 


195R16-12PR 


L 6p sau 

Typ 6 td 

5.00R12-8PR 

PORTER 

5.00R12-8PR 

PORTER TCi 

5.00R12-8PR 

PORTER 

5.00R12-8PR 


5.00X13-8PR 

PORTER 

155R12-8PR 

PORTER II 

155R12-8PR 

PORTER II 

155R13-8PR 

LIBERO 

155R13-8PR 

LIBERO 

7.00X16-1 OPR 

LIBERO 2.5 

7.00X16-10PR 

LIBERO 2.5 

10.00X20-14PR 

HUYNDAI 8 

10.00X20-14PR 

HUYNDAI 8.5 

9.00X20-16PR 

HUYNDAI 9.5 

9.00X20-16PR 

HUYNDA111 

11.00X20-16PR 

HUYNDA111 

11.00X20-16PR 

HUYNDA111.5 

11.00X20-16PR 

HUYNDA113 

11.00X20-16PR 

HUYNDA116 

11.00X20-16PR 

HUYNDA115 

11.00X20-16PR 

HUYNDA115 



7.00X16-10PR 

7.00X16-1 OPR 

7.00X16-10PR 

7.00X16-1 OPR 

7.00X16-10PR 

7.00X16-10PR 

7.00X16-1 OPR 

7.00X16-1 OPR 

7.00X16-1 OPR 

7.00X16-10PR 

7.00X16-10PR 

7.00X16-12PR 

7.00X16-10PR 

7.00X16-12PR 

385/65R22.5-20PR 

12R22.5-16PR 

385/65R22.5-20PR 

11X20-16PR 

385/65R22.5-20PR 

12R22.5-16PR 

385/65R22.5-20PR 

12R22.5-16PR 

385/65R22.5-20PR 

11X20-16PR 



HUYNDAI 8 


HUYNDAI 8 


HUYNDAI 8 


HUYNDAI 8.5 


HUYNDAI 8.5 


HUYNDAI 9.5 


HUYNDA119.5 


HUYNDAI 25 


HUYNDAI 2.5 


HUYNDAI 2.5 


HUYNDAI 2.5 


HUYNDAI 2.5 


HUYNDAI 2.5 


HUYNDAI 2.5 


HUYNDAI 2.5 




HUYNDAI 24 


HUYNDAI 23.5 


HUYNDAI 23.5 


HUYNDA I 23 


HUYNDA115 


HUYNDA115 


HUYNDA115 


HUYNDAI 5 


HUYNDAI QT 2 


HUYNDAI QT 2 


HUYNDAI QT 2.5 
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cAu tap gAm 6 t6 tai, 6 t6 buyt 



Typ 6 td 

DxRxC 

HUYNDAI 2.5 

6130x2030x2.285 

HUYNDAI 2.5 

5115x1900x2285 

HUYNDAI 4.5 

7010x2255x2660 

HUYNDAI 4.5 

7710x2255x2660 

HUYNDAI 4.5 

7710x2400x2660 

HUYNDAI 4.5 

8660x2255x2660 

HUYNDAI 9.5 

7845x2495x3140 

HUYNDAI 9.5 

8195x2495x4800 

HUYNDA 19.5 6x4 

10130x2495x3065 

HUYNDAI 9.56x4 

11615x2495x3065 

HUYNDAI 11.56x4 

11830x2495x3130 

HUYNDA114 6x4 

12110x2495x3130 

HUYNDA116 6x4 

9680x2495x3130 

HUYNDA117 6x4 

9640x2495x3130 

HUYNDA! 166x4 

10525x2495x3130 

HUYNDA119 8x4 

12630x2495x3140 

HUYNDAI 19.58x4 

11630x2495x3140 

HUYNDAI 19.58x4 

11630x2495x3140 

HUYNDAI 25 10x4 

10410x2495x3140 

HUYNDAI 25 10x4 

11630x2495x3140 

HUYNDAI 24 440 

8930x2495x3220 

HUYNDAI 23 -440 

9080x2495x3220 

HUYNDA115 -380 

7595x2495x3130 


IeeI 

ESjl 



B (F/R) 

Go 

Gw 

1475/1435 

2860 

2500 

1475/1435 

2680 

2500 

1855/1660 

4640 

4500 

1855/1660 

5010 

4500 

1855/1660 

5050 

4500 

1855/1660 

5170 

4500 

2120/1850 

7600 

9500 

2120/1850 

7715 

9500 

2050/1910 

9090 

9500 

2050/1910 

9555 

9500 

2040/1850 

11080 

11500 

2040/1850 

11395 

1400 

2040/1850 

9895 

16000 

2120/1850 

9885 

17000 

2040/1850 

gSfCT 

16000 

2040/1850 


1900 

2040/1850 

12235 

1350 

2040/1850 

12265 

1350 

2040/1850 

13855 

25000 

2040/1850 

14365 

25000 

2098/1865 

13770 

24000 

2898/1865 

14490 

2300 

2040/1865 

11250 

15000 



0.384 


0.369 


0.381 


0.523 


0.524 


0.521 


0.498 


0.491 


0.557 


117 0.561 


9.5 0.412 


KIA TAl -5 


Typ 6 to 


KIA 23 


KIA 15 


KIA 15 PRO 


KIA 13.5 


KIA 8.5 


KIA 15 


KIA 17.5 


KIA 15 


KIA 20 


KB 940 9 


AM420 8.5 


AM560 11.5 


AM660 16 


AM660 16.5 


AM670 18 


AM 8.5 


AM 11.5 


DxRxC 


8631x2490x3150 


7522x2490x3000 


7522x2490x3000 


8015x2490x2980 


6365x2480x3025 


6920x2390x2510 


7620x2390x2510 


8520x2390x2510 


6920x2390x2510 


9510x2465x2747 


11780x2490x3030 


11780x2490x3030 


9835x2490x2900 


11730x2490x2970 


12490x2490x2970 


9960x2490x2970 


12740x2480x3020 


9700x2490x2980 


11647x2490x2990 



\wm 

lEHl 

mm 

\mm 


B(F/R) 

Go 

2072/1831 

14200 

2450/1855 

11070 

2450/1855 

11070 

2450/1855 

11500 

2450/1855 

7520 

1700/1660 

4395 

1700/1660 

4760 

1700/1660 

4895 

1700/1660 

4395 

\mmam 


2045/1855 

9285 

2045/1855 

10220 

2045/1855 

7300 

2045/1855 

10485 

2045/1800 

12660 

2045/1800 

9565 

2045/1855 

12780 

2050/1860 

7410 

2045/1855 

10630 



0.397 


0.253 


0.402 


0.372 


0.328 


0.444 


0.434 


99 0.392 
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HUYNDAI TAl (tie 




Ne/ne 


140/2800 


140/2800 


224/2500 


225/2500 


225/2500 


225/2500 


290 



IWMiMtmWMl 


D817TIA 


F17E 


EF750 


EF750 


H100 


D6DA(TCI) 


D6DA(TCI) 


D6DA(TCI) 


D6DA(TCI) 


D2156 


D2156MT 



Ne/ne 


430/2000 


355/2200 


330/2200 


320/2200 


230/2300 


225/2500 


225/2500 


225/2500 


225/2500 


236/2200 


281/2200 


295/2200 


220/2700 


330/2200 


330/2200 


330/2200 


355/2200 


230/2300 


Me/ne 


38/1600 


38/1600 


65/1900 


65/1900 


65/1900 


65/1900 


110 


110 


110 


110 


160 


160 


160 


160 


160 


188 


160 


188 


206 


206 


206 


206 


160 


Me/ne 


172/1200 


125/1400 


119/1400 


110/1400 


87/1380 


65/1700 


65/1700 


65/1700 


65/1700 


101/1400 


101/1400 


64/1600 


119/1400 


119/1400 


119/1400 


125/1400 


90/1380 


119/1400 



i iEfzq 

iims 

i lEftZfcl 
10231 


Oil 

mu 

EEli 

\ wmm 

Hi 

IEH 

l ira m 

B 

l iEBa 

ggjp 

mza 


7.00R16-10PR 

7.00R16-10PR 

HUYNDAI 2.5 

7.00R16-10PR 

7.00R16-10PR 

HUYNDAI 2.5 

245/70R19.5-14PR 

245/70R19.5-14PR 

HUYNDAI 4.5 

245/70R19.5-14PR 

245/70R19.5-14PR 

HUYNDAI 4.5 

225/2500 

65/1700 

HUYNDAI 4.5 

245/70R19.5-14PR 

245/70R19.5-14PR 

HUYNDAI 4.5 

315/80R22.5-20PR 

12R22.5-16PR 

HUYNDAI 9.5 

315/80R22.5-20PR 

12R22.5-16PR 

HUYNDAI 9.5 

11R22.5-16PR 

245/70R19.5-14PR 

HUYNDA 1 9.5 6x4 

11R22.5-16PR 

245/70R19.5-14PR 

HUYNDAI 9.5 6x4 

12R22.5-16PR 

12R22.5-16PR 

HUYNDA111.5 6x4 

12R22.5-16PR 

12R22.5-16PR 

HUYNDA114 6x4 

12R22.5-16PR 

12R22.5-16PR 

HUYNDAI 166x4 

315/80R22.5-20PR 

12R22.5-16PR 

HUYNDA117 6x4 

12R22.5-16PR 

12R22.5-16PR 

HUYNDA116 6x4 

12R22.5-16PR 

12R22.5-16PR 

HUYNDA119 8x4 

12R22.5-16PR 

12R22.5-16PR 

HUYNDA119.5 8x4 

12R22.5-16PR 

12R22.5-16PR 

HUYNDA119.5 8x4 

385/65R22.5-20PR 

12R22.5-16PR 

HUYNDAI 25 10x4 

385/65R22.5-20PR 

12R22.5-16PR 

HUYNDAI 2510x4 

385/65R22.5-20PR 

12R22.5-16PR 

HUYNDAI 24 -440 

385/65R22.5-20PR 

12R22.5-16PR 

HUYNDAI 23 440 

11.00-20-16PR 

11.00-20-16PR 

HUYNDA115 -380 


<- KIA TAl 

Lop tru&c 

Ldp sau 

Typ 6 to 

365/65R22.5-18PR 

12R22.5-16PR 

KIA 23 

11.00-20-16PR 

11.00-20-16PR 

KIA 15 

11.00-20-16PR 

11.00-20-16PR 

KIA 15 PRO 

11.00-20-16PR 

11.00-20-16PR 

KIA 13.5 

11.00-20-16PR 

11.00-20-16PR 

KIA 8.5 

8.25R16-18PR 

8.25R16-18PR 

KIA 15 

8.25R16-18PR 

8.25R16-18PR 

KIA 17.5 

8.25R16-18PR 

8.25R16-18PR 

KIA 15 

245/70R19.5-14PR 

245/70R19.5-14PR 

KIA 20 

11.00-20-16PR 

11.00-20-16PR 

KB 909 

10.00-20-16PR 

10.00-20-16PR 

AM508 11 

1-0.00-20-16PR 

10.00-20-16PR 

AM51811 

10.00-20-16PR 

10.00-20-16PR 

AM420 8.5 

11.00-20-16PR 

11.00-20-16PR 

AM560 11.5 

11.00-20-16PR 

11.00-20-16PR 

AM660 16 

11.00-20-16PR 

11.00-20-16PR 

AM660 16.5 

11.00-20-16PR 

11.00-20-16PR 

AM670 18 

11.00-20-16PR 

11.00-20-16PR 

AM 8.5 

11.00-20-16PR 

11.00-20-16PR 

AM 11.5 












































































































































































































































































cAu tap gAm 6 t6 tAi, 6 t6 buyt 


PL3: Cac thong so ky thuat ca ban 6 to chuyen diing 

3.1. 6 to keo vd dodn xe chuyen dung 

NISSAN DIESEL BIG THUMB 


Model 


Vj tri 


Kich thu'd’c bao 


Chi&u d^i ca sa 


Vet banh xe 


Chieu cao s£m xe 




Tai trpnq max d£u keo 


Trpng luvng t6n 


Kieu dOng ca 


B6 tri d<mg car 


Loai bu6ng d6t 


pTOTThSEF 


Ty s6 nen 


Cong suat eye dgi 


M6 men eye dgi 


I IIHN 1 I INI I Ml 


Phanh tru’O’c/sau 


L6d triroc 



KL-CK552BHT 


1 


5550X2490X2860 


3180 


2040/1840 


1230 


1820/1610 


6730 


2 


9500 


39440 


RH8,D 


V8,OHV 


D! 


21205 


18.1 


294/2200 


1393/1200 


4X2 


T/T-A 


295/80R22.5 


11R22.5-14PR 


KL-CK482BAT 


2 


5550X2490X2860 


3180 


2040/1840 


1205 


1750/1670 


6720 


2 


9500 


39460 


GE13TC,D,IT 


C 


Dl 


13074 


.5 


294/1800 


1814/1200 


12MT 


4X2 


T/T-A 


295/80R22.5 


11R22.5-14PR 


KL-CW632GHT 


3 


6380X2490X2830 


4255 


2040/1840 


1360 


2590/1840 


8950 


2 


20000 


84340 


RH10F.D 


Dl 


26507 


18.1 


382/2200 


1814/1200 


12MT 


6X4 


T/T-A 


295/80R22.5 


11R22.5-14PR 


KL-CW48E 


10510X2490X2950 


7010 


2040/1840 


1350 


8750 


2 


13000 


21860 


GE13TD.DJT 


L6.0HC 


Dl 


13074 


17.5 


324/1900 


2157/1200 


12MT 


6X2 


T/T-AH 


11R22.5-16 


11R22.5-16 




3- NISSAN DIESEL BIG THUMB 


4- NISSAN DIESEL BIG THUMB 
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3.2. O to keo 


ISUZU, MITSUBISHI 


Model 


Vi tri 


Kich thu’O’c bao 


Chieu dai ay sa 


V§t banh xe 


Chieu cao san xe 


Ban kinh quay von 


Khdi luvng ban than 


So ch6 n 


Tai trong t6i da diu k6o 


Trpng lu’Q’ng ton 


Ki&u d§ng ca 


B6 tri d$ng co- 


Loat bu6ng ddt 


C6ng suat eye dai 


M6 men eye dai 


H$p s6 



KL-EY52J3W 


1 


6695X2490X3185 


4365 


2065/1850 


1205 


2670/1820 


8100 


2 


11600 


58580 


6WG1-TCC,D,IT 


L6,OHC 


Dl 


15681 


16 


353/1800 


2059/1300 


16MT 


6x4 


T/T -A 


11R22.5-16PR 


11R22.5-16PR 




5600X2490X2915 


3160 


2050/1845 


1225 


1625/1785 


6570 


2 


9500 


16180 


6240X2490X2870 


3800 


2050/1845 


1205 


1700/1650 


6600 


2 


9200 


15910 


6640X2490X2870 


4370 


2050/1845 


1350 


2325/1830 


9105 


2 


18000 


27215 




MIQCS 


12882 


17.5 


302/2200 


1765/1200 


7AT 


4x2 


T/T-A 


295/80R22.5 153J 


11R22.5-16PR 


MIQCS 


12882 


17.5 


302/2200 


1765/1200 


7AT 


4x2 


T/T-A 


275/80R22.5 


275/80R22.5 


MIQCS 


19004 


16.5 


405/1900 


2160/1200 


16AT 


6X4 


T/T-AH 


11R22.5-16 


11R22.5-16 


l ! m p - ^ 

pax j 

fee'll 

1 i ^ 



IPZ 

















































































































CAU TAO GAM 6 TO TAl, 6 T& BUYT 


3.3. O to ch& betong 


NISSAN, HINO, ISUZU 



3- HINO PROVIA FS 


4- ISUZU FORWARD JUSTON 
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3.4. O to hut bun 


HINO, ISUZU, MITSUBISHI, NISSAN, 


KK-FE73CB 


3 


4670x 1695x1990 


2500 


2540x1695x1985 




































5R16 


KK-AKR68CAE 


4680x4695x1985 


2210 


2540x1390x700 
































































































CAU TAP GAM 6 TO TAl, 6 TO BUYT 


3.5. 6 Id ep ch& rdc 


HINO, ISUZU, MITSUBISHI, NISSAN, 


KK-XZU301X-TYMMS3 | KK-NKR66EP-5EX KK-FE73CB{4UKA) 










KRAKR81EP 



3- MISUBISH1 FUSO CANTER 


4- NISSAN ATLAT20 
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3.6. O to cuu ho, cuu hoa 

HINO, ISUZU, MITSUBISHI, NISSAN, 


1-NISSAN ATLAT 20 


2- NISSAN CONDOR 


KK-MK26A 


6520X2280X2800 


3220 


FJ552LN 


KL-CYM5104 


KR-AKR81GN 


10050X2490X3660 


5000 


9610x2490x2195 


5755 


Kich thu’O'c bao 


ChiOu d&i co so 


Lo?i bam ci>u hoa 


2750 


Alor A2 






Ban kinh quay vong 


Kieu d$ng ca 


B6 trf dong ca 


Loai nhien lieu 


4HL1S.D 


L4,0HC 


4777 


103/3000 


101/3200 


333/1500 


5MT 


195/85R16 


195/85R16W 


6WF1D.IT 


14256 


272/1750 


250/1750 


1814/1000 


6MT 


T/T-A 


11 R22.5-16PR 


11R22.5-16PR 


V8.0HV 


21205 


294/2200 


297/2200 


1393/1200 


242/65R22.5 


242/65R22.5 




9203 


165/2700 


165/2700 


608/1400 




Cong suat d$p li>a max 


Mo men eye dgi 


• i 


Cong thac banh xe 


7.50-16-14 


7,50-16-14 


HI.EIHIR 








































































































cAu tap gAm 6 t6 tAi, 6 to buyt 


3. 7. 6 to bdo on (dong lanh) 


NISSAN, TOYOTA 


t b£nh xe 


||QS2CiEE&3S3SEL^E3Bi 


\mm 


cha max 


&n kinh quay v6ng 


CCT 


mmm 


ung tich xylanh 


6 men eye <3?i 


ong thii’C b^nh xe 


KG-SK22VN 


4285X1630X1855 


2220 


1415/1290 


735 


2240X1430X1060 


1460 


3. 


1000 


6625 


.3 


C 


2184 


22.1 


58/4250 


138/2000 


5MT 


4x2 


DfT 


175R14-6PRLT 


145R12-6PRLTW 


KK-MK26A 

UB-NCP51V 

KK-XZU411 

2 

3 

4 

8510X2340X3220 

4195X1690X1525 

6455x2160x2920 

4830 

2550 

3430 

1760/1670 

1455/1465 

1655/1480 

1155 

610 

1055 

6180X2195X2010 

1615X1110X800 

4425x1975x1760 

4310 

1110 

3420 

2 

2 

3 

3500 

400 

2000 

7920 

1620 

5585 

7.5 

4.8 

5.8S05D.D 

MD92.D 

1NZ-FE.G 

L4 

L6.0HC 

L4.00HC 

Dl 

9203 

1496 

4899 

18.2 

10.5 

19.2 

165/2700 

80/6000 

103/3000 

608/1400 

141/4200 

353/1600 

6MT(0D) 

4AT 

5MT 

4X2 

FF 

4x2 

T/T 

B/T 

t n 

225/80R17.5 123L 

165R13LT-6PR 

205/70R17.5 

225/80R17.5 123L 

165R13LT-6PR 

205/70R17.5(W) 


^^=1 Jf.n 


ts. 




3- NISSAN DIESEL CONDOR 


4- TOYOTA DYNA 
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PL4: Cac ky hieu cho he thong phanh khi nen cua 6 to (DIN - ISO 1219) 



a. Cdc thiet bi cua he thong phanh 


Dirong dan thuy lye 


Dirong dan khi nen 


Bo loc khi tren 
dirmig dan 


May nen khi 


Binh chura va khoa 
xa nirac bang tay 


Bo dieu chinh ap lyc 






Bo tu dong chong 
dong trong khi nen 


Bo say kho khi nen 




Van ngirgc 



Ghi chu 


Mui ten chi hiremg* 


Mui ten chi hirang 



Khong cho dong khi di theo 
chi£u ngirgc lyi 


Van khoa mot chieu Van ty dpng khoa mQt chieu 



Van chia hai nga 


Chia cho hai dirong ong 



Van chia bon nga Chia cho bon dirong ong 


























cAu tap gAm 6 t6 tAi, 6 t6 buyt 



- 0 — 




Ten eoi 


Van tiet luu dong khi' 


Ghi chu 



Van han che ap suat Xac lap ap suat max 



Van han che ap suat 


Dau noi co nap 


Dau noi khong nap 


Buong dan hoi kh( nen 


Biu phanh 


Bau phanh tich nang 


Van phanh tay mot dong 


Xac lap ap suat max cho 
mot dong, dong con lai 
khong han che 



Ballon khi nen 



Mot duang vao va mot 
dirong ra 


Van phanh tay hai dong Hai duang vao va hai 
rieng biet duang ra 


Van phanh tay ket hgp 


Mot duang vao va hai 
duang ra 


Van phanh chan hai dong Hai duang vao va hai 
doc lap duang ra 


Van phanh chinh hai dong .. .j 

doc lap ^ ,eu ^ ien ta y 
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CAU TAO GAM 0 TO TAl, 0 TO BUYT 



Ten goi 

Ghi chu 

- 

Van phanh romooc 

Dung cho he thong hai 
dong co hai duong khi 
nen dieu khiln 


Van phanh romooc 

Dung cho he th6ng hai 
dong co ba dirong dieu 
khien va van tiet luu 


Van han che ap suat kieu 

16 xo 

Nam tren dirong toi cac 
binh chua khi 


Van tu dgng dieu chinh 
lire phanh kieu ca khi 

Dieu chinh qua he thong 
don noi co khi 


Van tvr dQng di6u chinh 
lire phanh 

Dieu chinh tir dQng 

khien dien tie 

/ 

i 

Cong tac di$n kieu an 
phim 

Co chieu day cong tac 
mong 

Day dan dien 

Co chieu day lop bao vq 
mong 

Cam bi4n s6 vong quay 

- 

Cam bien chi4u cao than 
xe 

Dung cho vi?c do khoang 
each 

Hqp cong tic dif n kieu 
dieu khien ca khi 

- 
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Ghi ch “ : 

Tren sa do con gap cac ky hi$u bang so. Cac ky hiqu the hi$n nhusau: 

0 - du&ng vao tic khi quyen, 

1 - du&ng vao tic du&ng tricyen, 

2 - dic&ng ra tic thiet bi, 

4 - du&ng tin hi$u dieu khien. 

Neu cd nhieu du&ng vao, hoac nhieu du&ng ra nhieu tin hi$u dieu khien thi ky 
hi$u chic so thic hai la chi so thic tu. 

Vidu: 11, 12, 13, ... hay 21, 22, 23, ... hoac 41, 42, 43, ... 





















pgs.ts. nguyIn khAc trai 


CAU TAO GAM 

■ 

6 TO TAI, 6 TO BUYT 


Chiu trach nhiem xuat ban 

LE TLTGIANG 
Bien tap 
VU VAN TOI 
Trinh bay bia 
NGUYiN VAN DOAN 


In 800 cuon, kho 16 x 24cm tai Cong ty co phan in va thifdng mai Oong Bac. 
Quyetdjnh so: 163-2007/CXB/137-312-05/GTVT. 

In xong va nop luu chieu quy II nSm 2007. 
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NOI DUNG CUON SACH TRINH BAY VE CAU TAO: g 

+ Cumbanhxe 
+ He thong treo 
+ He thong lai 
+ He thong phanh 

tren 6 TO TAI, 6 TO BU VT, DOAN XE. 



DOITirONG BAN DOC: 

Cong nhan, Can bo ky thuat, ky sir, hoc vien cac trinh do 
thuoc nganh cd khi 6 to. NhCrng can bo lam viec trong 
thdc tidn co the tim thay trong cuon sachkien thdc hull ich 
dap ifng vdi nhu cau ve khai thac, thiet ke 6 to. 

CUNG MOT TAC GIA: 

SACHOAXUATBAN: 

+ Cau tao gam xe con 
+ Cau tao he thong truyen lire 6 to con 
+ Tinh dieu khien va quy dao chuyen dong cua 6 to 
+ Ky thuat chan doan 6 to 
+ Cdsd thiet ke 6 to 
SACHSEXUAT BAN: 

+ Cau tao 6 to qua hinh ve 
+ Ky thuat sir dung 6 to co ket cau mdi 







Gia: 67.000d 
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